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Submitted herein are five copies of Volume 1 of our three-volume report.
for the Cavalcade Contaminant Survey performed for the proposed METRO-
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Phase | and partiat Phase 2 work as outlined by our proposals dated
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1.0 PREFACE

The Cavalcade Contaminant Survey was undertaken by the project team of Camp
Dresser & McKee Inc. (COM) and McClelland Engineers, Inc. (MEIRi Camp
Dresser & McKee provided technical and environmental services throughout
both phases of the project. M:Clelland Engineers served as the geotechni-
cal consultant and project administrator. This report is presented in

three separate volumes. Volume | - Engineering Report, Appendix | - Kealth

and Safety/Sampling and Analytical Plan, and Appendix Il - Analytical Data

The key members of the project team are listed below:

MEMBER ORGANIZAT]ION FUNCTION

David F. Doyle DM - Boston Project Manager

Dondd #uldoon COM. Boston Project Chemist/Health and Safety

Michael ho%?le ME] - Houston Projected Administrator

killiam Tonin ME1 - Houdton Project Engineer -

Jef frey Gram COM - Boston Field Scientist 0

Paul  Williams (DN - Boston field Scientist

kobert Brandes COM - Lustin Regulatory liaison ©

kobert Kier CDM - Austin Project Geologist o
o

This sUdy was conducted in cooperation with the Houston Transit 0

Consultants (HTC) who provided information on the Cavalcade Yad and Shop
facilities. The principal contacts within HTC on this study in:«lude
Mr. Don Stankovsky and Dr. Cheng Ku.

1-1




.' 2.0 SUMMARY

]

l‘;‘i A contaminant survey was undertaken at the Cavalcade Yad site to determine
the general extent of contamination present and to assess the suitability
for its intended use as a maintenance yard and metro transit station. The

I I results of the survey were used to formulate a Remedid Action Plan to
secure the site and to limit long-term adverse environmental effects.

-

It was found that the proposed tavalcade Yad site contains localized areas
I I of contamination from primarily wood presecving waste products. This study
was Not intended to provide a detailed, comprehensive evaluation of the
1 site. The objective was to develop a general assessment of the environ-
l mertal quality. Additional areas of contamination may be present at loca-
tions not investigated during this study.

I I The field investigation program concentrated on an evaluation of the
shallow SOilS to a depth of about 10 ft and the shallow groundwater aquifer
unaerlying the site. Both the shallow soils and the aquifer were found to
have been contaminated at localized areas. The field program also dis-
clcsed some potential waste disposal areas that may require future removal.

A groundwater Observation program wes initiated to determine the direction
11 of groungwater flow and the potential for off-site migration of contami-
R

0C0004 5

nants. It was demonstrated that although the shallow sound aquifer extents
Off-site, no detectable concentrations of contaminants were found to be
leaving the site under the current hydrogeologic conditions.

& oeep observation well was installed to a depth of about 200 ft into the
shallowest aquifer known to be currently used for domestic groundwater sup-

ll, plles which based upon available information was not contaminated. The
purpose of the wel was to determine if the surficial contaminants hed
migrated into known groundwater resources. Deeper off-site production

I I wells were also sampled. It was demonstrated that there were no indica-
tions that wood preserving waste products had migrated from the site into
the groundwater supplies.

11 Results of this study have not been completed. Work on the project was
terminated during the course of the investigation. Additional work is
required to complete the contaminalt survey. Recommendations are given on

:I;I_ the remaining tasks to be completed.

Remedid action alternatives were evaluated with respect to mitigating

I I adverse environmental effects due to contaminated water encountered during
construction activities and the contaminated source materials.. The recom-
mendations are included in this report.

g
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o 3.0 INTRODYCT!GH

3.1 Gengd

Houston Transit Consultants (HTC), under a contract to the Metropolitan
Iransit Authority of harris County (Metro), is currently engaged in a pre-
liminary design study for transit development within Harris CQunty, Texas.
The proposed METRO-Stage One, Regional Rail Sysem consists of three

. segments (1) west Corridor - wilcrest to Webster, (2) Central Business

- District - kebster to Interstate 10, and (3) North Corridor - Interstate 10
to Crosstimoers. There are 17 stations'located at approximately one-mile
intervals dong the 18.2 mile alignment. & maintenance and storage
facility is also planned near Cavalcade Street aong the North Corridor.

Plate 3-1 shows the general alignment of the proposed METRO-Stage One.
Regional ksil System.

3.2 Cavdcade Yaroand shop

The proposeo Cavalcade Yad is located in north Houston between the exist-
1ng Houdton gelt and Terminad (HB&1) Railroad Passenger Main on the west
border and the KBsT Railroad Freight #ain on the east border, near the 2000
block of Cavalcade Street. ,Jhe site vicinity mg is shown on Plate 3-2.
Originally, the facility was to extend about one-half mile north of
Cavalcade to Interstate 610 and about one-half mile south of Cavaicade to
the north property line of Merchants Fast Motor lines. The proposed site
location was subsequently moved to the south, but is still bordered on the
east and west by HBST Railroad. The current north border coincides with
Cavalcade Street ang the south border coincides with Collingsworth Street.

Plates 3-3 and¢ 3-¢ respectively show the original and current facility
layouts.

000066

The proposed Cavelcade Yad ard Shop includes a variety of facilities
inclUding provisions for fyture facilities. A list of the planned struc-
tures includes:

(a) & two-story operations and maintenance of wey facility with an
inspection pit;

(b) & two-story vehicle maintenance shop consisting of rail car service
ga g several inspection pits, loading dock, and » traction power
station;

(c) proposed and future trackage;

(d) a car washer facility with sump pits;

R O o R

(€) access roads with paved parking areas;

(f) materials storage areas;

-

(g) ayard tower,




LT

r

(h) a retention area; and

()} a microwave tower.

Ir addition, the Cavacade Station is to be located north of Cavacade
Street. bordering on the west side of Maury Road. The Cavalzsde Station
will be connected by an underground pedestrian tunnel serving the parking
area west of Maury Rosd.

3.3 Reconnaissance Study

During December 19B2, McCldland Engineers performed 3 reconnaissance geo-
technical sUdy for the proposed Cavacade Yad site, before the site was
relocated. McCleland Er,Ineers Report kumber 0182-0282, Volume VII, dated
May 20, 19B3, included gereral soil conditions and preliminary foundation
recommendations for the current facility layout.

During the investiO?ation, creosote odors were detected by the field inves-
tigators ¢t some of the boring 1ocations, Several soil and groundwater
sanlples were collected zrc Subsequently analy2ed for naphthalene and
phenanthrene - indicator COmpOunds of creosote. Results of the tests are
included in Appendix Il - Analytical Data Based on the test results and
review of avallable aerial photographs, it was determined that the
Cavelcade Yad site was potentially contaminated with creosote wastes from
wood preserving and treating operations formally conducted at the site. On
December 29, 1982, reccemmendations were made that an additional investiga-
tlon be aJoerformed to assess the extent of the contamination proolem ad its
potential impact on devdopment of the site.

3.4 Project Approach

The Cavalcade Contaminant Survey was organi2ed into three mgor phases.
Phase 1 included a general site reconnaissance based on the original
facility layout with the objective of identifying potentially ha2ardous
wastes at selected locations throuQhout the site, Phase ¢ consisted of 3
detailed investigatiof. to determine the hydrogeologic characteristics of
the site and to 1dentify additional contamination IN ti,e areas of the
proposed structures. Phase 2 work occurred after the 'acility layout was
revised. Phase 3was to incdUde construction supervision and on-Site

monitoring during the remeOid program. This last phate will be completed
at a later date.

This report includes the work performed under Phase 1 and Phase 2. During
the course of the Phase ¢ fleld investigation. all work was terminater In
the Regiona Rail System and we were therefore instructed to terminst. the
study. The actual scope of work completed is described in more detail in
Section 6. Recommended future investigations are given in Section 9.

3,5 Report format

The results of this study are submitted in a three-volume raport: Volume |
- Engl_neerlngi Report, Appendix | - Health and Safety/Sampling and
Analytical Plan, and Appendix Il - analytical Data” Volume [ includes
pertinent descriptions of the historical review. field investigation, an

3-2

000067

©c0oQ67



environmental site evaluation, and the proposed remedid action plan.
Preliminary remediad recommendations have been included based on interpre.
tation of the analytical data, TDWR requirements, and anticipated construc-
tion. Amore detailed and thorough report on the sampling and analytical
procedures and health and safety aspects has been incorporated into a
second volume for clarity. Appendix Il contains results of all of the

analytical tests performed.

cooo0g8g
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4.0 HISTORICAL REVIEW

The historical revigw of the Cavacade Yad site wes divided into three
parts: deed research, interviews, and aerial photographs. The objective
of this review was to identify where wood preserving activities were pre-
viously located at the proposed site and to determine where their wastes
might have been disposed. The Ipur se of this review wes to obtain infor-
maticn to assist in strategically locating a limited number of samples to
assess the genera extent of contamination. .

This historical review focused on a 63-scre tract of land that is generally
triangular in shape. This study tract is bounded on the 'south
Collingsworth Street. on the east the Missouri Pacific Railroad, on the
west by Mauy Road, and on the north by Interstate 610.

41 Dexd Research

houston Transit Consultants (HTC) furnished & copy of the deed which trans-
ferred ownership of the Koppers property on Collingsworth to Merchants Fast
Motor Lines in 1962. This deed made mention of other recorded deeds giving
volume, page number, and year. With this deed as & starting point, a
search was undertaken to uncover past ownership and land use of the study
tract.

The southern portion of the study tract has had a history of land use
involving WOOd treating operations prior to those of Koppers Compa"?/, Inc.
hationat Lumber and Creosoting Company acquired ownership of part of the
study tract aong Collingsworth Street in 1911.  They apparently were *n
operation at this site until 193B when they became s subsidiary of the wood
Preserving Corporation. Then, the Koppers Company acquired ownership in
1940 and remained in operation there until 1962.

Ihe limited deed research did not disclose any information pertaining to
wood treating operations north of present.day Cavalcade Street. The clty
directories were also checked, however, no records of creosoting operations
were discovered.

4.2 Interviews

Interviews were conducted with Koppers Company personnel, adjacent and
or-site property owners. and local residents. Conversations with repre-
sentatives from the Koppers Compawy indicate that they operated two facil.
ities located adiacent to Collingsworth Street. Ther wood preserving
operations areas were primarily Tocated at the present-day office of

erchants Fast Motor lines. oduct storage areas were |ocated to the back
or north end of their property. A second Koppers operation, their Cod Tar
Products Division, was |ocated adjacent to the east side of the wood pre-
serving operations. This site roughly corresponds to the present-day 1tca-
tion of Palletized Irucking Inc. Tt is believed thet the Coal Yar Products
Uivision processed various wood preserving compounds including creosote atd
pentach lorophenol (PCP).

o o e e
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Some information was obtained indicating that wood treating and preserving
operations were conducted by another company north of Cavalcade Street. As
previously mentioned, this information was not verified from tte deed
research.  According to koppers representatives, a smaller operation was
s¥tuated just north of present-day Cavacade Street. This operation pre-
sumably involved a dipping process whereby lumber was treated by placing

# into an open vat or pit containing unknosn preserving compounds. TYhis

operation was verified by an interview with a former employee who worked
there during the 1950s.

Aaaitional interviews with nearby property owners and residents indicate
that smaller-scale creosoting operations were common practices with the
railroads. Afew residents stated that"these type of activities tpok place
along the HBS Railroad Freight ®ain bordering the east property line,
north of Cavalcade Street. Representatives of HIC also indicate that both
railroad mans were built ill the late 1800s.

4.3 Aeria rhotographs

A review of available aerial photographs was undertaken to supplement and
ver'fy information from the deed research and interviews. )nterRretation
of this materi al wasi nstrumental in identifying potential aress of sus-

pected wood treating activities and in developing a preliminary samplin

Tprogrem. T Severat servst photographs were obtained for the study inclUding

coverage for the years of 1944, 1953, 1957, 1964, 1966, 1972, and 1973.
Ilhe primary source of photographs was the U.S. Depatment of Agriculture in
Satt Lake City, Utah. 1hese photographs were enlarged to a sca.e Of 1 ine
o 400 ft. Iwo private sources were also obtained, landis Aerial Surveys
for the 1966 photographs and Wilson/Baldwin Aerial Surveys for the 1972
;{8860 {aphs. Ihese photographs were reproduced to a scale of about) inee

1544 Photograph. l|he 1944 aerial photograph revealed that the Koppers
Company operations were limited to the southern end of the study tract.
lheir main treatment and processing areas appear to be"ocated adjacent to
Collingsworth Street, bordered on the east and west by the railroad mains.
Most 01 the material storage areas were located towards the back of the
property or north of the operations areas. The total area of activity
occupied approximately 46 acres. The northern mogt extent of activity was
about %00 ft south of present-day Cavaicsde Street. An undeveloped
triangular-shaped area of approximately 19 acres wss located at the
northwest corner of the tract south of Cavalcade Street. No activity was
observed in the tract north of Cavalcade Street. Lage trees and dense
vegetation are evidence that these undisturbed aress had been vacant for
several years.

1953 Photograph. The 1953 aerial photograph revealed some significant
changes since 1944. The operations areas were still located at the south
end of the tract, with the man storage areas located to the north, The
Mobi} Oil Compsry was shown to occupy about 10 acres along the east border
of the sUdy tract, extending to Collingsworth Street. The northern most
extent of activity was still about 500 ft south of present-day Cavalcade
Street. |he undeveloped 2rea south of Cavalcade was similar to the one
shown in the 1944 aerial photcgraph.

4-2
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The areas of most significant change in 1953 were located north of
Cavalcade Street. is north tract is about 9 acres in Size. Mog of the
vegetation was removed throughout the entire north tract. Several areas of
activity were present at the southern end of the north tract and aong the
railroad bordering on the east. In general. most of the operations areas
tend to be situated along the south border and the materfals storage areas
tend to be located along the east border. Severa areas of disturbance, as
noted by light and dark contrasting ground colors, were noted adjacent to
the materials storage areas. Thexe disturbed areas may represent waste
disposal areas from the wood preserving operations.

1957 Photograph. The 1957 aerial photograph showed some additional
features. The mgor activity areas in the south tract (south of present-
day Cavacade Street) were generally situated in the same locations as
shown by the 944 and 1953 photographs. However, a dark-colored, rec-
tangular shaped feature wss located in the undeveloped area about 900 ft
south of present-day Cavalcade Street. This feature was approximately
|OO-ft wide and 150-ft long and had the appearance of being man-made. The
contrasting dark color may represent _standln?_ surface water (i.e., pond or
pool) or foreign materials. In addition, a light-colored, circular-sllaped
feature was located about 50 ft east of the suspected pond. This second
feature was approximately 60 ft in diameter and may represent an area where
the soil was excavated or where foreign materials were placed. Both of

these features are suspected of being disposal areas for the wood preserv-
ing operations.

©Coo00o74

The activity areas in the north tract were somewha more pronounced
indicating increased activities from 1953 to 1957. Additional roads and
increased storage areas were observed. The general locations of the sus-
pected wood treating activities in the north tract remaned north of
present-day Cavalcade Street e

1964 Photograph. Ihe 1964 aerial photograph showed changes primarily in
the South tract s “er the Koppers operations were closed and moved to &
site near Hardy Road and Crosstimbers Street. The two suspected disposal
areas identifed in the 1957 photo(%raph were still P_resent In 1964. A
trucking company (presumably Merchants Fast Motor lines) occupied the
Koppers operations yard at the south end of the tract. Approximately

7.5 acres in the southern section of the tract were paved by the trucking
lines. The northwest section of the tract was still undeveloped. Some
industrial activity was also present at the southeast portion of the site.
lhis activity is probably the resul' . another trucking company developing
the site. 7his srea also coincides with the present-day location of
Palletized Trucking.

A decrease in activity in the north trart was observed. The materials
storage areas in the north tract were not present. However, a new feature
was observed. Atriangular-shaped, dark-colored structure was identified
at the former operations area. This feature was particularly suspicious
because of its proximity to the suspected wood preserving eperstions areas
and because its dark contrasting color suggests it may contain liquids or
standing surface water.

S
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1966 Photograph. The 1966 aerial photograph was almost identical to the
£964 photograph. No significant changes were observed in the north tract.
@ine additional feature was identified in the south tract near present-day
Cavalcade Street. This dark-colored, rectangular shaped area was approxi-
mately 50-ft wide and 200-ft long and was located near the two suspected
gispossl areas first identifed in the 1957 aerial photograph. It is
believed that this feature ma{) not be related to any on-site disposal
practices on the south tract because no wood treating activities were
observed after 1962. This feature may represent a low lying area subject
to isolated flooding.

1972 and 1973 Photographs. The 1972 and 1973 aerial photographs show some
additional commercid development. Cavalcade Street now extends between
tne north and south tracts. Another trucking company (presumably Transcon
Trucking lines) is located on the south side of Cavalcade and Occupies part
¢t the undeveloped portion of the site ldentified in previous aerial photo-
graphs, An additional building was constructed on the north side of
Cavalcade Street near the area where the triangular-shaped, dark-colored
feature was identifed in the 1964 aerial photograph. Little evidence of
rrevious Wood treatlng activities was observed in the south tract. A
14,5 acre fleld separated the two trucking companies and occupied roughly
tne midole one-third of the south tract.

CVVMDTH

4.4 Slte Reconnaissance

Representatives from McClelland Engineers and Camp Dresser & McKee visited
the site on January 25, 1983. The purposes of this reconnaissance were to
observe evidence of past wood preserving activities and to check fOr indl-
catlOnS of surficial contamination.

Approximately the middle one-third of the site is vacant and has apparently
remained undeveloped since Koppers moved in 1962. The current owner of
this parcel is Merchants Fast Motor lines which was formerly Meridian
Transport Company. Some evidence of previous wood preserving activities
was observed in this vacant tract. Mog of the access roads and materials
storage areas'are overgrown with vegetation. However, there are several
smal areas where abandoned treated cross ties and rubble have been piled.
These areas are primarily scattered along the south and east borders of the
vacant tract. Mog of the area north of Cavalcade Street where previous
wood preserving operations were located has been filled.

Some minor evidence of surficial contamination was also observed. Visud
inspec'tion of the site drainage ditches disclosed some areas at the south
end of the site with contrasting black-colored sediments. The drainage
ditch located along the southeast border of the site, parallel to the rail-
road tracks, was visibly stained with dark-colored petroleum products. An
Oil stick Was also present in areas where the ditch contained standing
water. QOil spillage was noted about 100 to 200 ft west of the ditch, at
Palletized Trucking Inc. In addition, a lime sludge disposal facility is
currently located adjacent to railroad tracts on the east border of the
site. This facility contains random piles of lime sludges Ind open ponds
covering over 3 acres. Because the waste materials have encroached off of
the property, the Texas Depatment of Water Resources (TOMR) has taken
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sction against the owner. This disposal area was also present on all of
the aerial photographs studied subsequent to 1944.

4.5 Area land Use

The present day land use of the proposed Cavalcade Yard site is predomi-
nantly commerCial. Merchants fast Motor lines and Palletized Trucking
Inc., are trucking companies presently operating at the s¢uth portion of
the site adjacent to Collingsworth Street., Transcon Trucking Linmes s
another trucking COmpay presently operating at the north portion of the
slte adjacent to Cavalcade Street. An open field with no land development
is situated between the two trucking companies and occupies approximately
the middle one-third of the tract. Plate 4-1 shows the current property
ewners for the present site locatlon. Plate 4-2 shows the current property
enners for the original site location.

Tne areas surrounding the site are mixed residential, commercial, and
ingustrial, Old. established. low-income neighborhood areas surround the
general sSite area. Twe closest residential area is located on Maury Road
2nd borders along the west property line. Commercid businesses are
grimarily located along the maor roadways inclUding Cavalcade Street.
Jensen Drive, Collingsworth Street, and State Route £9.

o000 74

loe immegiate area of the site has had a history of industrial development.
Served by two maor rail lines since the iate 1800s, this location has
su.fported a variety of 'rdustries. The following list includes known
industrieS that once operated or currently operating in the areus.

Rendering Plants

liquid Fertilizer Company-

Chemicd Companies-

ketal Processing Plants:

Metd Recycling Plants-

liquid feed Plant-

Wood Treating and Preserving Facilities
Cotton Seed Oil Plant

Industrial Gas Manufacturing Piant*
Metd Castings Plants-

OFNOTAWNE

=
o

Industries marked with an asterisk (*) denote firms that are known to be
currently operating in the site area.
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5.0 STE CONDITIONS

This section describes the general conditions at the proposed Cavalcade
yard site. Information was obtained from previous studies conducted by
McClelland Engineers and published references. The general site conditions

fecrm the basis of the findings and recommendations presented in subsequent
sections.

5.1 Site Description

Tve proposed Cavalcade Yad site is locsted in north Houston as Shown on
Plate 3-1. The site covers an area of approximately 66 acres and is
bounded between the Houston Belt and Termina (HBST) Railroad Passenger
Main and Freight ¥ain. Originally, the Cavalcade Yad location was to
extend north to Interstate 610 but was subsequently shifted south. The
current north and south boundaries are ‘Cavalcade and Collingsworth Streets.

The proposed site is partially developed. Transcon Trucking Lines occupies
roughly the no-thern one-third of the tract. Merchants Fast Motor Lines
aric Palletized Trucking occupy roughly the southern one-third of the tract.
The remaining middle one-third is undeveloped a~d consists of an open field
and several smal wooded areas.

000079

5.2 5011 Conditions

5011 condltions at the original site location were previously investiqaied
durlng the course of the Reconnaissance Study for the Cavalcade Yad (see
McClelland Engineers Report nNo. 0182-0282. Volume VII. dated May 20, 1983).
Flfteen soil borings were drilled to depthS ranging from 15 to 80 ft.
Plate 51 presents the locations of these borings relative to the current
facllity layout. o borings were drilled at the southern portion of the
current site location because of site access problems. Plates -za and
5-7b show a generalized soil profile depicting the soil conditions
throughout the site based on the reconnaissance borings. & legend to the
telrms and symbols used on the generalized soil profiles is shown on

Plate 5-3.

The soil borings made during the Reconnaissance Study for the Cavalcade
Yad generally disclosed four distinct soil strata. Although there are
some variations in strata elevation and thickness, the following gener-
alized soil strata appear to be continuous throughout the site.

Stratum Depth, ft Oescription

I 0- 2 fil\: Silty fine sahp

I 210 Soft to very stiff sandy CLAY and
clayey SAND

1L 10 - 20 Medium dense to very dense fine SAND ’

\% 20 - 80 Very stiff to hard CLAY and silty CLAY
with sand and silt layers
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Stratum ||l consists of a shalow sand layer, t picaII?/ located about

10 ft bdow ground Surface. The thickness of the shallow sand layer varies
across the site from about % to 10 ft. Basad on the reconnaissance
borings, the shallow sand layer appears to be present throughout the site.
In ade¢ition, soil borings along Cavacade Street (refer to section 6.2)
tngicste the shallow sand layer extends off-site. Plate 5-4 presents the
interpretation of the regional extent of the shalow sand layer .in the are:
of the site. This illustration was prepared from informstian Obtained from
éhe Ristorical SUdy, Peconnaissance Study, Cavalcade borings, and Texas
epartment of Highway borings. The exact location of this sand layer yas
not identified and may therefore extend beyond the boundaries shown on
Plate 5-4. The unshaded area shown on Plate 5.2 represents the portion of

the shallow sand Ia¥er believed to extend west from Irvington Street, but
not confirmed from the soil borings.

iypics! sand layers common to the Texas Gulf Coast area usually contain
various amounts of SlIt. #s a result, permeability estimates of ¢oarse-
grained deposits will largely depend upon the silt content. Raced gn
.experience with-similar_goils, the estimated permeability of_the shallow
Sand iy approximately 10" crulspc. This value can vary by severa orders
of magritude ard should therefore be ysed only as an approximate value.
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Four soil borings were previously located near the southern portion of the
current site location as shown on Plate Sol. Three of these borings
{Rh~10, RK-11 and RK-12) were drilled during the recennaissance Study fDr
the horth Corridor and were presented in McCldland Engineers Report

Ho. 0182-0282, volume VI, dated Msy 10, 1983. These borings are designated
with an "RN' prefix. The additional soil boring located near the southern
portion of the site (k-5) was inclUded in the Historical Daa Sudy for
Wilcrest to Intercontinental AirPort. This boring is labeled with an *x'
prefix and was presented inr McCle)and Engineers Report o, 0181-0546,
Volume |, dated Hay 27, 1982. The information from the four previous scil
borings indicates that the general subsurface conditions near the southern
portion of the site are similar to those disclosed throughout the remainder
of the tract. However, additional boring information js required to verify
the actual subsurface conditions.

The interpretation of the general subsurface conditions is based on soil
and groundwater conditions observed only at the boring locations. This
information has been USadl as the basis for subsequent analyses and recam-
mendations. Soil and groundwater conditions may viffer at locations not
investigated by borings. Additional soil borings are required to investi-
gate the subsurface conditions at the sl'uthern portion of the site. If
variations in subsurface conditions are disclosed by future investigations

or during construction, a reevaluation of the recommendations may be neces:
sary.

5.3 Regionad Hydrogeology

The geologic strata underlying the Cavalcade Yad site consist principally

of interbedded sands. silts, and clays of the Beaumont Formation. As shown

on Plate 5-5, these sediments were deposited in fluvial (river) and deltaic r
enviroaments during the Pteistocene Epoch. (Clay and silt SOilS predominate

in the upper 200 to 300 ft Of the Beaumont Formation. layers of sand

5.2
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frequently occur as thin. discontinuous deposits of rather limited extent.
Tkicker, more continuous sand deposits Occur in the deeper parts of the
Beaumont Formation and in the upper parts of the underlying lissie
Formation. However. based on published ?eologic reports. the lissie
Formation outcrops several miles north of the site area.

The lissie Formation and the lower Beaumont Formation are ¢ommonly used
sources of groundwater supplies in the Houston area, athDugh their yields
are generally considered two small for mgor exploitations The deeper
sands from the Chicot and Evangeline Aquifers, located over 1000 feet deep.
are high yield aquifers used for mgor groundwater supplies.

The strata of the Beaumont Formation generally dip to the southeast towards
the Gulf of Mexico. Thus, the sediments exposed at the surface become pro-
gressively younger toward the coast. The regional dip of the strata and

tre presence of the interbedding of the sands and clays result in consider-
atle influence on the regional hydrogeology of the Houston srea. Based on
publishes geologic literature, the princips} areas of groundwater recharge

fer the Chicot and Evangeline Aquifers (i.e. lissie Formation) occur sev-
eral miles north of the site area.

The predomi nance of clay and siit seils in the upper part Of the Beaumont
Formation and the southeastward dip of the geologic strata serve to act as
a confining layer for the Chicot Aquifer. This produces artesian_qround-
witer-canditigns in theChicot Aquifer. The limited sand Tayers in the
upper Beaumont Formation are considered too discontinuous to alow effec-
tlve recharge to the deeper aquifers.

pocos

5.4 Surface Drainage Features

Slte surface drainage consists of two main features. The developed areas
occupied by the trucking companies contain a system of ditches. storm water
inlets and catch basins to convey runoff into the storm sewer system, The
unaeveloped portion of the site is poorly drained. Ditches are mainly
Yorated dong the east and west property borders and parallel to the rail-
road lines, No significant drainage features are present throughout the
interior of the undeveloped tract. Generalized drainage flow paths are
shown On Plate 6-1. The ground surface elevation throughout the site is
about (1 %2. The average ground surface slope is less than 0.1 percent.

Plates 5-6 and 5-7 show the general ground surface contours in the site
area for the years of 1922 and 1967. respectively. Both plates show that
the site slopes very gently to the southeast,

Little White 0ak Bayou provides regional drainage to the west of the site
and Hunting Bayou provides drainage to the east of the site. Plate 5-4
shows the approximate |ocation of these two bayous. It can also be seen
that the shallow sand layer present at the site appears to intersect both
bayous. However. a hydraulic connection between the sand layer and the
bayous has not yet been established.

Little white Ok Bayou trends along a general north-south direction about
one mile west of the site. Little White 0ak Bayou drains south to White
Dak Boyou which empties into Buffalo Bayou. Hunting Bayou trends in s

5-3
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gereral east-west direction and is located about one-half mile east of the
site. Both Buffalo Bayou and Hunting Bayou flow directly into the Houston
ship Channel.

5.5 Production Waea Wadls

An inventory of water wells located in the site vicinity wss conducted to
identify the locations of potential groundwater supplies. Several agencies
were contacted for information including the United States Geologic Survey e
Jexss Depatment of Water Resources, and the Harris-Galveston Coastal
subsidence District. Several wells were located within a two-mile radius
of the site. Plate 58 shows the approximste locations of water wells
still in operatiss. It should be noted that many of the records published
by the agencies vere found to be outdated and incomplete. Additional wells
may exist near the site that do,not appear on Plaste 5-8.

Three common strata used for groundwater supplies in the site area were
identified. The _l#ppermost aquifer is located about 170 to 220 ft below
ground surface. This formation does not rlave a high yield and is therefore
restricted to primarily domestic use. Th: second aquifer is located
approximately at depths of 450 to 600 ft. This aquifer is used mostly for
inaustrial purposes. The third aquifer is located typically below 1000 ft
and 1S used primarily as a drinking water supply for the City of Houston.

coocoge

5,6 Surface Faults

The Pecore Fault is the only known mgpped active fault in the vicinity of
the Cavalcade Yad site. The fault trends approximately east-west and
intersects tte land surface just north of Cavalcade Street. The approxi-
mete location of the Pecore Fault in the site vicinity is shown on

Plate 5-9. The fault location is also shown on Plate 6-1 relative to the
proposed facility layout. Information pertaining to the fault location was
obtained from McClelland Engineers Report humber 0181-0546-2, dated
September 3D, 1982. The predicted annua differential movements across the
fault were about 0.4 inches vertical and 0.1 inches horizontal.

Generally. faults in the Houston area serve as partial hydrogeologic bar-
riers for groundwater movement. Permesble strata may be pertially offset
by relatively impermesble strata. Thus, isolated portions of the ground-
water aquifer may nave differing hydrogeologic characteristics due to
active fault movements The extensive withdrawa of groundwater and
petroleum supplies in the greater Houston area and resulting land sub-
sidence has resulted in accelerated fault movements during the past 40 to
50 years.

54
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6.0 STE INVESTIGATION

The Cavalcade Yad site investigation was conducted in two phases of work.,
Phase 1 scope of work was designed to provide information on the extent and
types of contamlnation at selected locations throughout the site. As dis-
o cussed in Section 3.4, Phase 1 wss conducted based on the eriginal facility

Elayout. The investigation d¢ig not include a 20-acre area at the south end

of the current facility layout. Phase 2 SCOpe of work included exploration
for contamination at the proposed areas of future structures. Phase 2 was

conducted based on the current facility Iayout but was terminated before
completion.

6.1 Introduction

This section is organized into two man discussions. first, a description
of the slte mvestlg?atlon program is presented. This includes the objec-
tives and details the work performed. The Second discussion covers the
ssmpling program.  This portlon includes the objectives, sampling identifi-
catlOn, and the sampling procedures. Also presented is a brief interpre.
tation of the analytical results.

6.2 Site Investigation Program

The Cavalcade vard site investigation program covered a variety of tasks.
The primary Objective was to determine the site's suitability fO the pro-
posed land use. This required a general assessment of hazardous waste
contaminatlOn at the site. The site investigation included suspected areas

identified during the Hlstorical Review (Section 4) and the proposed loca-
tions of future construction.

As previously mentioned, the site investigation program was not completed
because the project was terminated during the course of the study. The
following listing includes the tasks completed during the investigation.

Shectlon y contains recommendations on additional tasks requwed to complete
the stuay.

NUMBER COMPLETED

Sediment Sampling 5
Surface water Sampling 2
Surficial Soil Sampling 4
soi1 Borings 13
Subsurface Soil Sampling 16
Shallow Observation Wdls 12
Degp Observation well 1
Production welt Sampling 3

Soil Borings. SOiIl borings were used tO obtain the subsurface soil samples

tlhroughout the site and atso to identify the extent of the shallow sand
ayer
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Sizteen sample borings were collected at various locations to obtain soil
sacnples for analyticat testing. Disclosure of visually contaminated soils
or moticeable odors was documented in the field. Plate 6-1 shows the
approximate |ocations of the subsurface (deep) soil samples. These loca-
tioms were based on suspected wood treating operations and disposal areas
and were consecutively numbered, using a "CAV-SL" prefixz, Section 6.3
explains in detail the sample identification system. Seven soil borings_ at
the southern portion of the site were not.completed becsusé sf

accesy problems. Inherefore, the saopl ing sequence shown on Plate 6-1 does
not include the follohing locations: (CAV-$L-08, CAY-SL- CAV.S -l
CAV-SL-12, CAV-SL-13, CAV-SL-15, and CAV-SL-17.

The three sample borings conducted during Phase 1 (CAV-SL-03 to CAV-5-05)
were advanced with a marsh buggy-mounted rotary drilling rig. The borings
were advanced to a depth of 40 ft using standard wet rctary drilling prac-
tices. ho drilling muds or polymers were used other than pure bentonite.
Cohesive soil samples generally obtained, continuously to s depth of 10 ft,
and at 5-ft intervals thereafter. 1he samples were obtained by hydrauli-
calty pushln? a 3-in diameter, thin-walled tube. Selected soil samples
were carefully trimmed and packaged under the supervision of the field
scientist., Detailed sampling procedures are discussed further in

Section 6.3. All of the boreholes were subsequently sealed with a non-
shrink, cement grout upon completion.

000 o0g?

The thirteen sample borings for Phase 2 were advanced primarily at the
progosed building locations. The borings were advanced to a dep<h of 10 to
15 ft, or about 5 ft beow the anticipated foundation excavation depths.
The Phase 2 borings were drilled with & medium-duty, truck-mounted rotary
drilling rig using dry augering techniques. o drilling fluids or recir-
culation of drilling mugs were employed. Soil samples were generally
obtained at s-ft intervals USng a 3-in diameter, thin-walled tube. All
Phase 2 soil samples were properly identified and placed into storage. No
analytical tests were assigned. All of the boreholes were subsequently
sealed with a non-shrink, cement grout upon completion.

Precautions were taken to reduce the possibility of cross-contamination
between boring locations. All drilling equipment was thoroughly steam-
cleaned and washed with a methanol solvent between each sample location.
In addition, equipment and utensils used to collect the soil samples was
also cleaned with a methanol solvent between each sampling interval.

Boring logs were prepared for all of the subsurface sample borings and are
presented on Plates 6-2 to 6-17. A key to the terms and symbols used on
the boring logs is presented on Plate 6-46. Each boring log identifies the
sample location coordinates and ground surface elevation as well as all of
the samples selected for testing or storage. In addition, air monitoring
was performed as part of the Health and Safety Program (see Appendix 1).
Air monitoring was conducted using a portable Hkuy photoionizer meter.  The
KNU readings taken on the soil samples are recorded in units of parts per
million (ppm) on the boring logs.

As mentioned in Section 5.2, thirteen soil borings were advanced aong
Cavalcade Street to aid in determining the east-west boundary of the shal-
low sand layer. Information from the Historical Study and Reconnaissance
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Stugy identHied the general north-south boundaries of the shallow sand
layer.

Plates 6-32a through 6-32e show the approximate boring locations aong
Cavalcade Street. The soil borings were drilled at approximately 300-ft
intervals from Irvington Street to Hardy Road and at approximately 500-ft
intervals to Hunting Bayou. No borings were drilled where previous borings
were located as referenced on Plates 6-32a to 6-32e. The Cavalcade Street
borinﬁs_were numbered consecutively from west to east, using -CAV- prefix

. for their designation. :

All of the soil borings were drilled with a medium duty, trucK.mounted
drill rig. The borings were advanced uslng wet rotary drilling procedu-es
with recirculation of the drilling fluid. All of the borings were drilled
to s depth of 40 ft. o attempt was made to decontaminate the drilling
equipment between boring locations.

The soils were sampled at 5-ft intervals, Most of the soil sampies were
obtained by hydraulically pushing a 3-in dismeter, thin-walled tube. Some
of the cohesionless soil samples were obtained by driving & 2-in diameter,
gf)llt-barr_el_ sampler. Each sample was removed from the sampler and visu-

ly classified in the field. Representative portions of the samples were
sealed and pactages for storage. The boreholes were subsequently back-
fllled after completing the water level readings.

Qoo0og 4

Detalled Descriptions of the soils encountered are presented on the boring
logs, Plates 6-33 to 6-45. Wster level readings were generally ITade more
thar two weeks after the borings were completed. The measured water levels
and thelr corresponding date of observation are atso presented on the bor-
Ing logs. & key to the terms and symbols used on the boring logs is pre-
sented on Plate 6-46.

-— R P T, T W e

Shallow Observation wells, Tweve shallow observation wetls were installed
. at selected locations throughout the site. The primary purpose of the
observation wells was te establish groundwater flow characteristics at the
site. Once the hydrogeologic conditions were identified, a groundwater

- monitoring program would have been established. However, the project was
terminated before a groundwater monitoring program was initiated.

- Plate 6-18 shows the approximate observation well locations. These loca.

tions were chosen on the basis that the general direction cf groundwater

flow was to the southeast. #o future groundwater monitoring for the tract

of land north of Cavalcade Street was anticipated. The observation well

- locations were numberea sequentially using an "CAV-OW" prefix. (Ine well
was Not installed (CAV-0OW-12) due to property access problems. Observation

' well CAV-Ok-06 is a deep well (200 ft) and is discussed separately in the
next section.

The observation wells were installed using medium duty, rotary drilling

. equipment. The first five wells were completed during Phase 1. The
boreholes were drilled using standard wet rotary ﬁrocedures inctuding
recirculation of the drilling fluids. Howevpr. this procedure was changed
during Phase 2. Wet rotary techniques were sti11 used to drill through the
- sand layer. But, instead of recirculating the drilling fluids, all drill-
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in? mud was pumped unly once through the borehole and then wasted. No
polymeric drilling muds were used during the installations. All drilling
equipment and sampling tools were decontaminated between well |ocations.

Soil samples were generally obtained only when visual waste contamination
was encountered. as directed by the field scientist. Groundwater samples
were taken during Phase 1 work (CAV-0W-01 to CAV-OK-05) only. No ground-
water samples could be Obtained for the remaining observation wells because
of property access prOblems.

Plates 6-19 to 6-31 present logs of the soils encountered during the well
Installations. & key to the terms and symbels used on the boring logs is
presented on Plate 6-46. tach log identifies the sample location coordi-
nates ana ground surface elevstior. Sample numbers and Hky readings are
also presented on the boring logs. The monitoring zone represents the
depth locations actually subject to monitoring.

Plate ¢-¢7 illustrates the typical wel tonstruction details. g17 wells
were constructed with a 2-in dlameter PVC riser with a 4-in diameter PVC
protectlve casing. The protective casing was fitted with a locking device
for security PurpOSes All joints were threaded to preciude the use of
scl vents or glues. & bentonite seal was placed above the sand filter to
isolate the monitoring zone. The well was then backfilled with a non.
shcink, cement grout to prevent contact from surface weter infiltration.

& summay of the as-built dimensions referenced on Plate 6-47 is presented
on Plate 6-48. Alter wells were installed. they were developed to clear
the monitoring zone of drilling fluids and foreign matter introduced during
the installation process. kell development was conducted by using ,;
portable centrifugal pump. The wells were pumped until the water appeared
consistently ctesr. A conductivity meter was also used to determine when
the discharge water had reached steady-state conditions. After development
the wells were alowed to stabilize to normd background conditlons belore
sampling and water level readings were conductede

kater ltevel readings were taken over a period of five months. The readings
were obtalned using a weighted measuring tape. Plate 6-49 presents a sum-

mary of the grounowater elevations. A1l Of the wells could not be read on

the same dates due to property access prOblems. Observation well ¢AV-0w-0g
has SUbsequently been disturbed.

Oeep Observation ¥ell, A deep observation well was installed at the
Cavalcade Yard Site to obtain information on potential vertical migration
of surficial contaminants into kngwn groundwater drinking supplies. The
deep wdl location (CAV-OW-06) is shown on Plate 6-18. The well extended
to a 200-ft degp sand aquifer known to be presently used for domestic water
supplies., Results from the survey of prouction wells in the site vicinity
(see Section 5-6) indicate that the 200-ft degp aquifer is the shallowest
known usable aquifer near the site.

Detailed well construction and samlg)ling details were sent to the Yexas
Department of Waer Resources (TOWR) for review and approval. Plates 6-50a
to 6-50c are & copy of the letter sent to TOWR Verba approval of the
letter was received on June 7, 1983.
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The deep wdl was installed by Underground Resource Management (URM) of
fystin, Texss, Detailed boring logs of the soils encountered during
installation are presented on Plates 6-24a and 6-24b. All construction,

installation, and §ampHan procedures were performed under the direct
supervision of a fiefd SClentist.

The data collected during and subsequent to the construction of the deep
well includes;

0 Subsurface geologic and soil conditions. D.ta was'collected
regarding the depth, thickness and condition of the underlying soil
strata.

o Subsurface contaminant conditions. field and laboratory analysis

of subsurface soils was performed to provide information on the
depth and extent of contamination.

0 Subsurface water levels and water Quality conditions. wWater level
measurements and groundwater samples were collected and analyzed to

provide additional information regarding subsurface hydrogeolo9'c
and water quallty conditions.

000084

Special precautions in both the well design and installation procedures

were taken to provide representative and reliable analytical data. A

swangry Of the installation procedures is presented as follows.

0 The wel was constructed using mud rotary drilling techniques. The
upper potentially contaminated soils were -sealed off" once clean
formation soils were encountered. The upper soils were -sealed
off- by employing an outer 6-in. diameter casing cemented in place.
Ihe remainder of the borehOle and well construction was advanced
through the 6-in casing,

o0 Soil samples were collected at regular intervals for the entire
depth of the borehole. One sample at the bottom of the 6-in,
casing and one sample bdow the aquifer sample were collected and
analyzed for complete priority pvllutants. The remsining Soil
samples were field checked for visual contamination and placed into
storage.

t Strict equipment cleaning and decontamination procedures were
employed during the wel installation and sampling.

Detailed well drilling specifications were developed to provide better
quality contol during installation. Acopy of the amended dilling specifi-
cations is included 1n Appendix 1. Acopy of the URM installation logs are
also included in Appendix \ for reference. A summay of the installation
procedures is presented as follows.

o All equipment utilized during construction of the well was steam-
cleaned prior to use. Oil. Prease. and foreign material were
removed for drill rods. drill bits. tanks. well casing. screens,
sampling devices, and other contact equipment. Hoses. pumps, etc.,
vere thoroughly flushed out with clean water.
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Drilling fluid and drill cuttings were flushed from the drill hole
on & regular basis and replaced with fresh fluid. Each time the
fluid was changed all contact equipment was cleaned and flushed.

After the first 20 ft of the borin% was drilled, the drilling fluid
\;ﬁs redplaced in the borehole and the soil cuttings cleaned out of
e mud tank,

Ilhe borehole was then drilled to 130 ft deep and sampied at a 10 ft
intervals. One fluid change and equipment cleanyp was performed in
the 20120 ft interval. The borehole wss then reamed to an 8-in
diameter and the dilling fluid was changed at 120 ft.

Ilhe 6-in casing was cleaned, set and grouted (employing a non-
Shrink cemert bentonite grout tremied in place) from 120 ft to the
ro%nd surface. The grout was allowed to cure for at least

ours.

Afteregrou_tlng, the 6-in casing was flushed and equipment Steam-
cleaned prior to proceeding with the remaining drilling.

Drilling and sampling (at 10 ft intervals) continued from 120 ft to
the bottom of the borehole. |he last sample collected was from
25 ft to 30 ft beow the sand aquifer.

upon completion of the borehole, the bottom 25 ft to 30 ft was
b=ckfilled with clean sana. A 4-in diameter stainless steel well
screen and 4-in casing were steam.cleaned, assembled, and lowered
into place. l|he screened area of the well was sandpacked with
clean sand to approximately the top of the Sand aquifer. The
remainder of the hole was filled with a non-shrink, cement-
bentonlite grout by the tremie method. The grout wss alowed to
cure for ¢t least 12 hours.

lhe well was then developed by air surging to clear silt and drill-
irg fluid from the screened area. Four hundred to six hundred
gallons were air pumped from the wel and an initial grab sample
was collected and analyzed. .

# submersible pump was installed in the well and pumped for four
days. About 12,000 gallons were removed prior to collecting the
sample of record.

lwo waste by-prOducts were generated from the deep well installation. The
drilling muds and soil cuttings were transported to & permitted TOkR

Class 1 hazardous waste facilltg for disposal. The groundwater pumped from
the well was disposed in a nearby sanitary sewer subject to the conditions
of a City of Houston Industrial Waste Permit.

Production Wells. As described in Section 6.4, a survey was made of area
production water wells currently in operation. A review of the published
well records indicated three sef)arate aquifers used in the site vicinity.
Plate 5-8 presented a water well location map.

6-6
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A part of the Site Investigation Program. three off-site production wells
were sampled to assess the potential migration of contaminants ¢rom the
slte. The wells sampled represented eech of the three aquifers identified
in Section 5.6. The sampled wells are identified on Plate 5-8. The
getailed sampling procedures and analytical results are presented In
Section 6.4, The production well samples were identifed with a “¢ay.pye

pretix, |able 6-} presents additional details and references pertaining to
tme sampled wells.

TABLE 6-1
PROOUCIIOh WELL DATA
Sazple ho, Hap Reference Current Owner Screen Depth, ft
CAe-Ph-0} 438 Olds Press and Forge 282 to 307
Chs PR 2348 Lone star Industries 508 to 548
(ky~Ph-03 406 City of Kouston 1143 and 1970

6.3 Semiment Sampling (SOJ,

tbyectives, Representative bottom sediments samples were collected adong
the ¢ourse Of the srainage dltch st the SOutheast corner of the site.

These saxples were collected to establish s bottom sediment quality
baselrne prlor to an) remesia) actlon or construction actth. ho samples
were collected olfsite along the railroad drainage ditch on the southeast
corner o1 ihe Slte to determine if any offsite migration of contamination
w35 OCCUrring.

Samgling Procedures. $ix (6) bottom sediment samples were collected from
the arainage area on the southern end of the site. Agradb sampling
technlque as referenced in Procedure ko, 3816012 of the ¢pM Generic
Sampling and Analytical Plan tor Uncontrolled Hszardous Waste Sites wag
vsec, For collection, the single tube ¢ore shallow wster ddement (WILDeO
2400-£15) wes used at all sampling locatfons, All sampling locsticas are
identifiea on Figure 6-1. These sampling locations were co-located to
surface water sample collection locations. All quality assurance, personal
protectlon, special hazard precautions and chain-ol-custody/dacumentation
proceOures iuventified in the Site specific Health and Safety/Sampling and
Analytical plan for the Cavalcade Yad Site were adherad to.

ssmple ldentification, FoOr each {ndividusl semple collected, the sample
numbering procedure Identified in Appendix) was followed. A summary of
all samples and locations are presented on Tabie 6.3. Sampling log sheets

are also presented for each sample location In Appendix I1.
SUimmary of Aralytieal Results
During the sediment sampling program, the following toxic cimpounds ware

encountered at concentrations above detection limits as specified by the
analytical techniques utilized.
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Volatile Organics (all values PPB, ugkg wet weight)

50-01 50-02 50-03 SO-04 50-05
Contami nant

Methylene Chloride 100 48 83 110 39

Refractory Organics (all values PPB, ug/kg, wet weight)

| 5001  SD-02 5003  SO04  Sp.05

I Contaminant
1

Anthraceny 240, 4700. 160C, 2100. ho

Benzo(a)anthracene 550, 440. 620. 1e000. A o
F 6enzc(a)pyrene 500, 250, 600. 5400, D P

3, 4-Banzofluorgnthene 110C. 890. 1300. 4800. 1 ‘

BerZO(g,h,i)perylene 430. KD 1D Xy hD 0
I Bis{2-ethylhexyl)phthalate 210. ND NP ND hC 0

Chrysene 550, 529, 680. 14000. hD Q@

H oranthene 1100. 750, 1200. 25000, 320, o)
I Indeno(l1,2,3,-c,d)pyrene 320, 10 600. ND AP

Phenanthrene 650, h 860. 1400C. D

Pyrene 250, 690. 11 00. 22000. 26C,

Fluorene A 360. hD 520, hC

Aceraphthene AD ND hO 580, D

Toxi¢ Met(1s andlnorganics (all values PPM, mg/Kg, wet weight)

50-01 5p-02 SC-03 SD-04 SD-05
ConUmi nant

Arsenic (As) 2.0 24 1.5 2.2 1,5

Beryllium (Be) 0.2 0.6 0.3 0.% 0.2

Cadmium (Cd) 0.8 0.6 1.0 1.4 iy

Chromium (Cr) 10:0 13.0 12.0 9.7 6.8

Copper (Cu) 13.0 60.0 21,0 82.0 21.0

Lead (Pb) 61.0 88.0 69.0 185.0 20.0

Mercury (Hg) 0,025 0.043 0.032 0.006 0.006

Nickel (M? 4.5 4.9 5.4 2.7 2.7

Slver (Ag) 0.40 0.06 ND ND KD

Thallium ?Th) NO 0.06 0.97 ND KD

Zinc (Zn) 160.0 150,0 150.0 30.0 30.0

Discussion Of Analytical Results. Volatile organic contamination of .

‘Sédments both on and off site are of minimum environmental significance.

“he one volatile arganic compound encountered, methylene chloride is a
notorious laboratory contaminant. As a result, the low level (less than

1 #PM) methylene chloride sediment contamination indicated should be "
evaluated accordingly.

6-B




The prevalence of low level refractory organic compound. particularly the
PC'j'nuclear aromatic hydrocarbon constituents is consistent with the
disposal practices of the 1ow technology creosoting operations previously
identitied as operating at this site, The Creosote waste products disposed
of at this site over two decades ago have been subjected to the natural
"weathering” forces of the environment (evaporation. biological decompos-
tion, etc.) ad as a result, onIK the more refractory nonvolatile. and/or
persistent compounds reman in the sediment. It should be noted that the

highest concentration of these compounds are encountered off.site (SD-04)
4N the railroad drainage ditch to the east of the site. .

The toxic metd contaminotion associated with on-site sediments 50-01.
Su-C2, 50-03. athough posing no significant environmental impact may prove
preplematical with respect to ultimate disposal. The ability of this
material to meet the requirements of the toxicity test (SW-846 Methods
3510 and 8080) with lead assays in excess of 50 PPM (wet weight basis) is
Questionable.
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6.4 surface Water Sampl ing

Dbjectives, Representative surface water samples were collected; (1) aong
the south site drainage ditch, and (2) along the course of the railroad bed
drainage ditch. These samples were collected to establish surface water
quality in the vicinity of the Cavalcade Yad Site and determine the
relationship between surface waters and the various waste disposal areas
situated in close proximity to the tributaries course.

%gmﬁiing Procedures. two (2) surface water samples were collected from the
ralnage areas. A grab type sampling method (reference ko. 816002) as
identified in the COM Generic Sampling and Analytical Plan for Uncontrolled
Hazardous Wagte $ites was used. All sampling locations are identified on
Figure b-1. These sampling locations were ¢o-located to Ssediment sample
locations. All quality assurance, persona protection, specisl hazar
precautions and chain-of-custody/documentation procedures identified in the
tite speClfic Health and Safety/Sampling and #relytical Plan for the
Cavaleade Yad Site were adhered to.

am ldentification, FOr each individual sample collected, the sample
numbering procedere identlfied in appendix | was followed. A summary oOf
all samples and 1ocations are presnted on Table 6.4. Sampling log sheets
are also presented for each sample location in Appendix |,

summary Of Analytical Results. During the surfacewater (SW) sampling.
progran’ th@ fe%lomng toxic compoundS were encountered at concentratlons

above getection limits as specified by snalytical techniques utilized.

Volatile Organics

No Vvolatile organics detected.

Refractory Organics (all values reported as PPB, ug/l)

SW-01 SW.02
Contaminant
Benzo(a)anthracene ND 10.
Benzo(a)pyrene ND 10.
3,4-benzofluoranthene ) 21.
BenZO(k)fluoranthene ND 21.
Chrysene ND 12.
Di-n-butyl phthalate ND 18.
F1 uoranthene ND 17.
pyrene ND 14.
6-10
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loxic Metals and Inorganics (all values removed as PPM, mg/l)

SK-01 SW.02
Contaminant
Cadmium (Cd)
Zinc (2n) 0.05 ND
0.32 0.18

{Ds :
-0 SCUSS‘O”_ of Analytical Results. There is no indication of surface water
Fefractoron on site @s indIcated by the absence of volatile organics,
¥ organics_and toxic metals in"excess of primary (0.05 PPM Cd) and
sCOndary (5.0 PPM Zn) drinking water standards at location SH-01

Lex-level oontamination «100 PPB) of a variety of polynuclear aromatic

Jorocarbon *4* observed in the railroad drainage ditch to the east of h
) €
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¢.5 Surface Soil sampling (SLI

Cojectives, Six (6) surficial soil samples were collected to characterize
tne physical nature of the soils present on the site and determine the
degree Of contamination of the soils located adjacent to areas used or
alleged to be used for waste disposal. No off-site samples were collected
to quantify the degree of contamination at the site to the immediate
surrounding environment. These samples were collected at locations

suspected of containing large deposits of creosote and wood-preserving
prOducts.

Sampling Procedures. Atotal of six {6) surficial seil samples were
collectes a various locations at the site. Areview of initial surveys and
aerial photographs has revealed areas of potential contamination that were
investigated by probing shallow depths. Hand operated soil augers were
used to obtain these surflcial soil samples. 1he procedures for general
sCll sampling (reference to. 3816099) and surface and shallow depth soil
sz pling (reference ko, 3816025) from the (DM Generic Health and Safety
Flan were followed during saMpling activities. 211 quality asurance.
personal protection ang chain-nf-custody/documentation procedures l1ncluded
in the Slte Specific Keslth an¢ Safety/Sampling and Analytical Plan for the
Cavalcadge Yard SHe (Appeadir I1) were followed during this samplin
activity., lhese samples were used in conjunction with the deep soi

borings to provide a complete description of the chemica characteristics
of the SOIl and contamination at this site.

oo0O 08§

sarple ldentification. Ea:h surficial soil sample collected was recorded
by the method identified In the site specific plan contained in Appendix I.
A summary of all samples and locations are presented on Table 6.5 Sampling
location 1og sheets are also presented for Each sampie location in Appendix
1.

Summary of Analytical Results. Dunng the surface Soil (St) Sampling
Progran;. the following priorlty pollutant compounds were encountered on
site at concentrations sbove detectlon IImits as specified by analytical
technlques specified.

Volatile Organics (all values pPe, ug/kg wet weight)
SL-01 SL-02 St-03 St-04

Contaminant
Methylene Chloride S¢) 39 59 ND
£ thy | benzene ND KD ND 160
[oluene ND KD ND 23
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Refractory Organics (a1l values PPB, ug/kg, wet weight)

44 _S-02 903 9.0

Contaminant
Acenaphthene 100,000 ND 7B0. ND
Acenaphthj | ene 3,000 ND 2400. ND
Anthracene 240,000 kD 12000. NO
3 Benzo(a}anthracene 17,0CO ) 32000. 200.
Benzo(a)pyrene 4,600 ND 21000. KD
3,4-berzofluorathene 10,000 KD 46000. 260
Berzogg, h,1)perylene ND ND 7200. D
Benzo(k)fluoranthene 10,000 ND 46000. 260.
Chrysene 11,000 hD 42000. 200.
Nucranthene 260,000 AD 120000. NO
Fluorene 80,000 kD 980. AD
Inceho(l,2,3-c,d)pyrene A - kD 7200, ND 0
hag ht ha lene 340,000 hD 1000, AD
Phenanthrene 240000 D 2000. N <
Py rene 170.000 A0 110000. 10. N
Di.n-octyl phthalate NO I ND ND 0
0
Texic Metals ang Inorganics (all valves PPM, Ing/kg, wet weight) °
S04 S-02 S-03  9-0
Contaminant
krsenic (As) 0.35 2.5 82.0 1.8
Bery1liwr (Be) 0.29 hD 0.20 0.26
(admiym (Cd) 0.88 ND 0.10 NO
Chromium (Cr) 12.0 7.6 79.0 14.0
Copper (Cu) 4.4 32.0 21.0 NO
Lead (Ph) B4 31.0 54,0 34
Mercury (KQ) 0.005 0.00g 0.040 0.020
hickel (N1) 8.6 33.0 2.7 2.3
Sliver (£g) 0.7 NO 0.20 ND
Thall ium (11) ND ND 0.10 NO
Zinc (2n) 14.0 40.0 290.0 150.0

000106

Discussion of Analytical Results. The previously identified disposal
areas, particularly SI-03 are highly contaminates with both polynuclear
aromatic hydrocarbons and toxic metals at the surface. The ability of this
material to meet the requirements of the EP toxicity test (Sw-846 Method
3510 and BO80) even after onsite treatment (biological. incineration) is
questionable because of the high toxic meta assay. The high concentration
of Pb and As at these locations would probably preclude any 4ispesal option
except in a secure landfill (Class I).

Other on site areas surveyed during the surface soils sampling program
SI-0Ol and SI-02 showed minimad organic contamination. There IS some

6-13
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6.& Subsurface Soil Sampling

Objectives. Subsurface soil samples were collected to characterize the
degth of contamination and the structure Of the underlying soils. No
off-site locations were sampled, however, it is assumed that the underlying
sotl structure on-site is in conjunction with that off-site. The majority
of these sampling locations are located at either areas suspected of
containing centamination or location of future Juilding foundations and
areas Of extensive excavatlon.

Yampling Procedures. A total of seventy-one (71) samples at sixteen (16)
locations were collected using both Phas_es of the field investigation at
Cavalcace Yad. Initially atotal of thirty-two (32) samples were col-
lected at three (3) locations during the first phase. The second phase
consisted of another forty-eight (48) samples being collected ad an
adattional thirteen (13) locations. Another ten (10) sampling locations
were jdentified although the procedures could not be carried out because of
slte access problems. The sampling internal consisted of continuous
saxples from ground surface to 10' below ground surface than at 5' inter-
vals to 40 feet. For shallow depth holes [10') samples «ere collected at
2', 6' and 8' depths below the ground surface. Samples were collected
using rotary dri Iin? equipment and attaching a 3" thin wal 2' long Shelby
tube to the bottom of the drill string and pressing the tube into the soil
at the bottom of the bore hole. Thexe samples were removed from the drlll|
strtng, the soil extruded, trinuned of 1/2¢ « 1" of the outer skin and ends,
exarined, described, sectioned. and bottled as appropriate. A sampling
equipment was cleaned before reuse. All quality assurance, persona pro-
teCllon, and chain-of-custudy/docun’entation procedures inclUdd in the Site
Speciflc health and Safety/ pling and anlaytical Plan for the Cavdde
Yao Site (Appendix I1) were follOwed during this sampling activity.
Borlng logs were collected during all sampting actlvities. The analysis of
these samples in condunction with the surface samples were used to provide
a complete descriptlon of the chemlcd characteristics of the soil and
contamination at thlS site.

sample ldentification. Each subsurface soil sample collected wss recorded
by the method ldentified in the site specific plan contained in Appendix 1.
A sammary of all samples and locations are presented on Table 6.6.

Sampling location log sheets are also presented for each sample location in
Appendix II.

Summary of Analytical Results. During the subsurface boring pr%ré;\r/n the
following compounds were encountered on-site at concentrations e
detection limits specified by the analytical technique utilized. Data for
each sampling location is presented separately. The depth of boring
advancement in feet from the surface is indicated by the number in
parenthesis.
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SI-03 (All. organic values PPB, ug/kg, all

weight “basis)
volatile Organic 01
Contaminants (2)
Methylene chloride 59

Refractory Organic Contaminants

Acenaphthene 780,
Acenaphthylene 2400.
Anthracene 12000,
BenzoSa;anthracene 32000,
Benzo(a)pyrene 21000.
3,4-Benzofluorant hene 46000.
BenZC.9,h,l )perylene 7200,
Benzo(k)fluoranthene 46000.
Chrysene 42000.
Fluoranthene - 120000.
Fl uorene 580.
Indeno(l,2,3-c,d)pyrene 7200,
Naphthalene 1000.
Phena'threne 20000,
Pyrene 110000.
sL-03 01
(2)
loxic Metal Contaminants
Arsenic (Ar) 82.0
Beryltium (Be) g.20
Cadmium (Cd) 0.10
Chromium (Cr) 79.0
Lopper (Cu) 21.0
lead (Pb) 54.0
Mercury (Hg) 0.040
Nickel (Ni) 2.7
Silver (Ag) 0.20
lhall ium (TI) 0.10
inc (2n) 290.0
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inorganic values PPM, mg/kg wet

02
(5)

kD
280.
1000.
5600.
20rr.
6&0C,
1600,
6800.
44500,
24000,

ND
1800,

560C.
20000.

02
(5)
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=
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evidence of toxic metal contamination (Pb, Cu N >30 PPM) in the
s¢.theast Quandrant of the site.

o
o
-
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wet weight basls)

€t i
a SL-04 (a1l organic values PPB. ug/kg. all toxic meta values ppy Mgkg.

.. Volatile Organic
= 01 02 03
04
'l @ ) (10 (15)
Contan,i nant s
]
1 - B nx1benzene 150
1 Meihyiene Chlorlde N % 10 kD
D 52 73 hD
I I Refractory OrganlC _contarrinants——
Acenaphthene
:IEI- Acenaphthy lene 10398&9' 360000. BOOQO. 540.
Aninracene Zm hD 3200, kO 0
Berzo(a)anthracene 17000, 520000. 48000. 580. -
j berzo(a)ryrene 4600, erae: 28000, 320+ -
3,évbenzoftyoranth ' : 32000. 460. 0
Ber0(g,h, 1 )Fory lerg 1,?[(~.100' 16000. 7200, 340. 0
berzo(L)flvorantnens 10000 Y 50e0. kD
Chrysene 11006 16000, 7200. 340, =
hvenzo(s,h)anthracene AR 20000. 36(100. 320,
f luoranthene 260000 kO 5860 kD
1 flucrene 8("000| 440000[]0@0. 120000. 2000,
an‘EnO(l |‘(1 3-C,0)pyrene e ' 1 ) 64000. 340.
1 haprthalene m kD hC 1y
I Pheranthrene 280000, 640000.  200000. 1y
Pyrene 10000, ey L0000 400
- 2,4'[Imethylphel |O! ' . 00, 14(\0.
o Grmetyie A0 kO KD mf(\
I Toxi
xi¢ Metal 01 ) B o
Lontaminant
I ArsenlC | B
| Beryl11um 556 2.0 1.2 0.29
Cadmium D 0.28 0.6 0.31
Chromyum 14.0 D 0.5 KD
I 1 Copper ND: 4, | 8. | 3.7
Leaa 34 0.56 7.7 1.2
Mercury 0'020 0.37 9.1 6.4
Micke 1 53 0.005 0.004 0.005
%_I lver s ,:‘30-70 1? g 4.50
inc : ND
n 15.0 23.0 24,0 5.8
-) Discussion of Analytical Results. Although the previously identified
disposal areas are highly conta,inated with both organic and inorganic
- 6-)7
i
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comn(winds gt the surface, the contamlnation js attenuated with
$amp3 1097 heation. SI-03. the bottom most sample (10 ft) is free OfPHly *t
signlficant organic or inorganic contamination.

The decrease in concentration from the surface to the bottom of the boring

ve15: fpotor of 100 for many of the polynuclear-aromatic hydrocarbons and
fior ¢ organic compounds. The concentration of Zn (the most significant

SeNIC contamipant) 15 attenuated by s factor of almost 30 from the
Surface to the bottom”of the boring.

These {igdings indicate that once these contaminated materials are
vate¢ and removed from the site the mogt significant source of
groundwater contamination for this site will be gone.
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CAV -51 -85 (i(i6 X X ’ X
Cﬂv-st-{r"\.lltni 9 ) X
CAV. <L a5 1 X
CAY.SL-05. 004 .
CAV.SE . us. gy x X
CBVLST it ey NI SRRRCEIL |A)
CAV-SI -tk KOT SAKRLIY (A)
CAV-S -1 ti013 NOT sampLens |A)
CAV.SL-tu. npyy HOL SAMULED A J
CAV-SL ey NOT SAMPE () A
CAY-SL.09.0p3 NUT SAMPLED A J
CAV-SE.H-witr) NOUANALTLY, v fp iy x
rAv S= 1. any Gk BDOARBLYSTS 1841 vjf. x
CAY-SL. 10103 MOOANMLYSIS Pl 11 e p x
CAV-SI-It.Itnl NUT SamBLED (A | .
CAV-SI-II_tllI? NNl samripp (a)
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CAY-S(-)a.any ROT SAMPLEN (A
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CAVASE L YH py iy B ARAE y& L T en £ X
CAY-SL =200 velrny BOCARECYSTS finy g X
CAV-SL. 2t o Lrlres Ni- ANALYE t fQrL e ppp X
CRV.SL 200001 SAFFH3 N ARRDYS IS e X
CAY.S(.2].0n AR NOCAMBS XN B 1rre i X
ray -Sl-71."n? R Y] RO ARATYS IS 1t wr (g X
CEY.SL.21.003 RYARS LN NOCAMALYSTS PLLE G X
CAV.SL. 20 0 LK AR A A DTN
CAV-SL.Pr. 0ty (RTINS AU S S TITE WS
CAY.SL .77 003 R PILS] RO ANALYSES 1f i peg
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CAV.SL 23017 ROCANRLYS G 11y g
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CAV:SI-79-0UI NUT SAMPLEL (A)

CAV-SL-29.007 NOT SARELED (A )

CAV-SL.29.101) HOT SAHPLED (A)

LAY .Sk - 30y KOT SAMPLI) ¢4 ) '

CAV-S 3ty gy HUT SAMBLEL (A

LILE 'R I TTTTPE HOT SABE| F {n1
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6.7 Shalow Groundwater Sampling

Pbjectives. Groundwater samples were collected to determine the extent of
contamlnation in the upper groundwater aqulfer present beneath the site.
No off-site locations were sampled to determine if any contribution to
contamination from off-site locations were occurring. Sample tocations
were jdentified to; (1) determine the direction Of f1ow Of the groundwater

and (2) the degree of groundwater contamination adjacent to known waste
di’sposa\ areas.

Wedl Instsllation Procedures. & total of twelve (12) shallow groundwater
wells were installed at specified locations throughout the site. An
additlonal well was scheduled to be installed but site access problems
prevented installation. The procedures for menitoring well installation

starteos with the use of dritting a 5" Olameter hole by hydraulic rotary
methoas.

Cuttirgs produced during drilling were monitored to determine strata
interface and thickness. Sc¢rggns that were 2' diameter and 5' lang were
set belae the.water beaciag sard Jaler bet.gen €7 and I'. Most screens
were set between 15 to 18 feet betox the ground surface. The wells were
then backfilled with clean sand to the top of the sand layer, sealed with
bentonite and then the rematnger of the bore hole annuals with cement/grout
mixture, A protectlve pipe was used to cover the hole and the wel was
develoged by pumping water from it fer 15-20 minytes unt:l Clear. A more
detaileg description of shallow grounawater monltoring well installatlor
procedures employed Jt the Cavalcade varg Site are contalned in the site
speciflc sampling plan.

wel) Sangling Procedures. Only five (5) shallo- groundwater monitOring
wells were sampled at the slte. The sampling procedures conslsted of
opening the observatlon well, pJmping between five (%) and ten (10) well
volumes of water from the well and sampling the water with a stainless
steel and Teflon bottom filling baller. all sampling and well installation
downhole equipment was Cleaned between |ocations to protect against cross
contami nat i on.

Sample ldentification, Each shallow groundwater sample collected at the
Cavalcade Yad site was recorded by the method identified in the site
specific sam(JoIing plan. & summay of all shallow groundwater wells
installed and sampled areaFresented on Table 6.7. Sample location log
sheets for each well installation location are also presented in
Appendix 11.

Summary of Analytical Results. During the upper aquifer groundwater
sampling program the following compounds were encountered On site at
colnlcentrations above detection limits specific by the analytical techniques
utlliled.
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VOlatile Yr9anics  (all values reported ,, prg. Ug/l)

Contaminants
[B??zme "D
thj lbenzene
Toluens hp 52)
}‘r\ . 8
v [iD

kefroctory Organics (5| vaues reporteo a ppg, ygfl)

0L.-0) (W02
Contami nant S
¢ 4-Dimethyphenol
Fentacnlorophenol " 0
Fheno] " o
Acansphlheng e 2
kcensphinylene 0 *
benzo(s)pyrene ! 3
b1s(2-etnythexyl) phthalate {1‘ 2
Butyl benzy) phtnalate hg \
Ly-nibyty) phthatate o Y
fJuorartneny % *
f lunrene = X
hapnthslene 73‘ el
Prenantnrene o o
Pyrene 1?(7) S
27

To.le Mtels 2nd ynorganics (all values reported 25 PPM, mg/l)

O-01 0W-02
Contaminant
ArseniC (As)
Copper (éu) "306 0.)3
Zinc (2n) 0)2 ND
Total Cyanide (Cn) 0.70 0.20
) 0.10

Discussion al%;fﬁ% Results. The organic contamination observed in
the uE)per‘ (sh fer is consistent with the surfieal contamination
lated with past diSposal practices at this Slte'r"ﬁiég the exception of

the volatile organics Compounds observed in 0101-02
ons,in the ratio detected are consistent with recéﬁ?"b%{r‘oleum

Wgr% N~ (gasoline) contamination.

lhe levels of ‘°**¢ metals observed in the upper aquifer are at or near (PA
primary and SeCOndary drinking water standaros and pOse no significant
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Fi

1 threat to health or the environment. It is encouraging to note the high

1 levels of toxic meta contamination encountered in the surface spil samples
are not reflected in the associated groundwster sample indicating that
these metallic compounds are not in a mobile form in the soil.

The cyanide concentrations observed in wells OW-0l and ok-p2 are inconsis-
tent with any known industrial source on this site. The Béesence of this
. Cbmoound in the groundwater sampled indicates there may an off-site

1 source of cyanide compounds.
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6.8 Deep Groundsater Sampling

Objectives. A degp groundwater monitoring well was installed and sampled
at the Cavalcade Yao Site to determine the extent of contamination in the
lower aquifer. The well was installed to the depth of the water bearing
sand layer at approximately 180'-220' btelow the ground surface. No
otf-site locations were sampled to determine if any contribution of
pptential contamination exists from awy offsite locations. &lso only one

gkoungwater well was installed to this depth su that movement of this
groundwater could not be determined.

Wedl Installation Procedures. The lower aguifer groundwater monitoring
well was installed by use of awe rotary drilling system. The detailed
installation procedures are¢ referenced in Section 6.2. &n initial six inch
(6") diameter boring hole was used for development. *o prevent contami-
nation from upper sources the well was sealed off and diameter reduced. &
screer was set in the water bearing sand layer at the desired depth. 1Teo
soil samples were taken in the soil that was immediately above and belce
the Screen depth. These ssmples were analyzed for any creosote contami-
nation. The wdl wss then backfilled with clean gravel pack and backfllled
with a bentonite grout/cement mixture. The wedl was then developed by
pumpin!  with air until clear.

0060 2

Wedl Sampling Procedures. The lower aquifer groundwater monitorin(]; well
was sampled twice, an initlal sample was taken directly after we

development and then a sample was collect five (5) days after continuous

pumping. After installation. s continuouS pumping system was used to clear

any drilling fluid WhiICh may have entered the sand layer during installa-

tion. A sample that was representative of the groundwater was desirgj for

analysis. The pump was removed before san'pling and a stainless steel

bottom filling teflon bailer wss used to collect the groundwater sanple.

All qud ity assurance, personal protection, special hazard. andg chain-of-

custody procedures as identifled in the site specific plan were followed.

The analysis of this sample was then used to determine the degree of con- !
tamination of this aquifer and connection with the waste disposal practices

on the Cavalcade Yad site. .
sampie ldentification. Both lower aqulfer groundwater monitoring well
samples collected were recorded by the method idertified in the site
specific plan. & summay «f all samples and locations of both groundwater
and subsurface soil samples are presented on Table 6-6-C. & sample
location log sheet for the well Installation location is contained in
Appendix 11.

symmaey Of Analytical Results. After the installation and development of

the deep (200 ft) groundwater monitoring well a representative groundwater

sample was collected after stabilization. In addition, during the

instllation of this wdl a subsurface soil sample was collected from the .
clay hortizion just above and just bdow the water bearing sande. These

samples were also submitted for analysis.

The following toxic compounds were encountered at concentrations above
detection ";mit as specified by the analytical technique utilized.
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yolatile Organics (all values reported as PPB, ug/l)
0K-06 Sl-1 SI-19
(Sail ) (Sail)
Contaminant (06) (11) (19)
Toluene 49 NO D
Refractory Organics
ho Compounds detected.
Toric Metals and Inorganics (a1l values repo-ted as PPM m91 or mgkg wet
weight) . .
OM-06 SL-lI S.-19 3
(Soi 1) (S0i 1)
o]
Contaminant o)
Antimony (5b) 0.1 ND ND 0
krsenicC (/«sé 0.05 12.0 12.0
bery1) 1um (Be) ND 0.30 0.31
(aann, (Cao) kD 0.30 0.31
(hromium (Cr) AD 17.0 2.4
Cepper (Cu) kD 06 4.0
teaa (Pb) ND 5.7 7.5
Mercury (HQ) ND 0.003 ND
Nickel (M) ND 1.5 4.6
Seleniun. (5¢) 0.260 ND NO
Silver (AQ) ND ND ND
Inallium (112) ND 2.1 1.9
21nc (2n) KD 3.1 7.3

DiscusslOn of Analytical Results. with the exception of trace

ficentrations Of toluene (49 PPB) the deep aquiter (200 ft) is
uncontaminated with any other organic compound. Arsenic and Sdenium zre
present at concentrations near primary drinking water standards and present
no slgnificant health or environmentla risk.

The presence 5f toluene in the absence of other petroleum products
(benzene, ethylbeizene) iS unusual. The absence of these aromatic
hydrocarbons il' the ¢iay horizon immediately above the well screen would
indicate that the source of this contaminant may be from off-site sourceS.

It would be recommended that this wel bve re-campled for volatile organic

compounds and arsenic to verify the presence of these low lev€l contami-
nants.
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Eoth soil samples ¥€r€¢ uncontaminated with or%eanic compounds. The presence

indicative of a rather high

natural at this

of . .
~reenic at 12.0 mgkg in sample S-11 mahy
© clays site,

Faturat hadkground of this toxic metd in t

"
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TABLE 6.7

SN LIS L L N N RC I N TR R R L

) | SAWPLE IDENTEF 1CPT 10N OATE AR e TIIRISE prparks
NUMPER fRTALLEDR SAVELED aoecr Lo (s (8)
o CAV-OW .01 .-045 ZITiH} ZHEIEY ’ ’ 1 X I
CAV-0i- 07 - Otk 2¢8701 Zrerel X
CAV.oW-trd.flIry prel IRIER X X
CAV.OW-08-00 Vierel 2IH[8) X H :,
CAY-0K =05 - 11012 2r13 ZIPIRD r r
CAV-OW-UI5-0013 rbirl £ r DHSLECATE OW-0J
CAY-OW-07 YAV b~ b rieromretp NOT SeMPLER (K| :
a, CRV-(W-GR LR ERT l, B I N N ST ) K0T SAEPLHI [HJ
. Lav-Dw.(y LYLY3:0) LLosnren b HERPEIRMER NUT SEMPTED (R A
. CAYV-QW-10 a3 tep Tanp e Y TEWEORMED ROT SBMPLED B J
CEV -t 1 NNy Lootirr.l, el NUL SAMPLED (R)
CAV.Ow-17 KUT INSTALLEN 18)
CAV-NW.t1 SFR/RI fut rntles T DR GRMED w01 SARPLED (R)
CAY-0W-14 i (ST R S B ¥ R KUT SEMELED (B)
. R

SUET Rt

ANRLYSIS 0 CEIrT IO
N Yolattlo Gteganic "
(2) £ as s 1

—

{3) Paces Houtralts N
(4)
{5 Fysiinde
(6) Lotrolenr Hydenearhans

RESULTS ] )
(i} SEIT TOCATION NOT SAMPLEG buf €0 1T ECCLSS PROBLEMS,
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6.9 Production Wdl samples

@bjectives, Production wells which are located within close proximity to
the Cavalcade Yad site were sampled to determine if sny contamination
which may be associated with the site exits. The wells depth ranged
between approximately 300 and 500 feet below the ground surface. The
purpose of the sampling procedure was to determine if contamination existed
a1 this depth and not to determine the source of contamination.

Sampling Procedures. The production well sampling occurred at three (3)
locations as shown on Plate 5-8. Each sampling location was with s one (1)
mile vicinity of the site. The site locations were located to the south,
east, ano northwest of the site. Sampling procedures consisted of purging
tne water from the exit water column and collecting s sample that was
directly from the water bearing sand layer. #£17 quality assurance, _
personsl protection. and c¢hain-ci-custody procedures identified in the Site
Specific health and Safety/Sampling and énalytical Plan were adhered to.

sample ldentitication. A1} prOduction well samples collected were recorded
by the nethoo ldentifled in the site specific plan. A summary of al}
prOduction well samples and locations of the collection point are

sunmarized on Table 6.7-C. “A sample location log sheet for each sample
Tocation IS presented in Appendix |1.

noo126

summary Of Analytical Results. During the course of the field 'nvesti-
getion program s selected number of production wells (P} in the vicinity
01 the Cavalcaede Yard Site were sarpled and analyzed to determine if there
wss any Off site impairment o1 groundwater quality. The following toxic
compounds were encountered at concentrations above detection limits as
specified by the anal)tlcal teChnique utilized.

Volatile Organics

ho volatile organic compounds detected.

Refractory Urganics

No refractory organic compounds detected.

loxi, metals gnd Inorganics (all values reported as PPM, mg/l)

PW-03 P02 PU-03

Contaminant

m [
0.30
0.28

Cadmium (td) NO
lead (Pb) 0.35
Zinc (2n) 0.58

coo
SRR




» . B i B
-: ' .

Drscussion of Analytica) Results. Offsite production wells are uncontami.
nated with volatile or refractory organic compounds. Metd concentrations
1rexcess of primary drinking water standards were encountered in pu-01
(Pb) and PK-02 (Pb and Cd) and Pw-03 éPFl?F%\/I The primary drinking water
standards for these compounds are 0.0 for lead and 0.01 for
cadmium, respectively.
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6.10 Site Health and Safety

This is an overview of the health and safety procedures employsad at the
Cavalcade Yad site. A more detailed description is contained in _
pppendix |. With the degree of hazard encountered at the site precautions
must be in;i)lemented before any onsite activity tskes place. A specific
onsite health and safety plan was developed for all field investigation
activitles conducted at the Cavadcade Yard. This plan primarfly consisted
of: (1) Personal Protectlon Guidelines, (2) Emergency Contingency Plan and
83) Specific Investigation Procedures with respect to hazard precaution and
econtaml nation/resplratory/and direct contact methods.

After review of the toxic and hazardous chemicals present at the Cadvade
Yard stte adeternination that all field investigations and sampling
activitles could be conducted a Level O protection. Leve O protection, as
gefinea in the Health and safety Plan, consists of but not limited to:

Acid resistant coverall
Steel toe ana shark boots
Protective gloves

It was also specified that onsite air monitoring using the HNU photo
analyzer during all fleld activities would be conducted. The site-specific
heelth and safety plan speClfles that an ambient reading be determined
before activity occurs. PeriOdic measurements of the air were spa¢ified to
monitor for potent,al hazard. If the recorded velue increased 5 ppm above
the background value, a requirement to advance to level C personal
protectlon. Lzvel Cpersona protection consists of but not limited to:

Full face resplrator with GMCH cartridges

Tyvek disposable coveralls

agoing of boots and gloves to reduce skin exposure
Disposable boot covers

head protection

The type and concentrations of contaminants encountered at this site do not
require a greater level of personal protection. All onsile personnel have
been subjected to strlct health monitoring and professional instruction for
field invetigation activities at uncontrolled hazardous waste sites. All
field activities were coordir,ated by the COM Hedth and Safety officer, Mr.
Dondd Muldoon (C.l1.h.).

An onsite health and safety monitoring person was also present to peform
air monitoring and insure adherence to the plan. Adiscussion in 3reater
detail, hazard information of chemicals associated at the site an
specifieo activity requirement are contained in the Site Specific Health
and safety Sampling and Analytical for the Cavacade Yad site. -

6.11 flevatton .and Horizontal Control

Ground surface elevations and sample locations were surveyed by Harsh/
Jalayer & Associates of Houston, Texas. All horizontal control is based on
the lexas State Plane Coordinate Sysem, South Central Zone, as establ i shed
by the National Geodetic Survey the ¢ity of Houston. All vertical

6-27

000129

cog129



0 L00G

L C—

[T —

— A ¥
- -
H
<

. . i '.-J ’ -_] "‘l Iy =
e
IR EN.
- R N i
/i":‘"f- . 3 L

Doeav-setd HOTES:
' , ® - fl) Some proposad tacilities ROl Shown.
MEGENR: i2) Sampie locations .re approximste.
Existing (3) Facabty '_YOUI based on HTC Drawing
| No. CEF- 1403 and 1404 aased April 28, 1983
- o 00 | orem
Dvsinagn Seals _ = _ = __ —— Uil

i

000130



LOG OF BORING NO. CAV-SL-03
CAVALCADE CONTAMINANT SURVEY
METRO-STAGE ONE. REGIONAL RAIL SYSTEM
HOUSTON. TEXAS
LOCATION 11 730,68%i [ 9,157, 96 E gg ,i: WATER CONTENT % UNDRAINED SHEAR STRENGTH ¢
g ﬁ g.?, e Laua HIPS PER 5 £1 EE
- hy - 4 imi luti {1l »
3 EE k| 4-e-oae--et O A LI
SURFACEEL 1.0 : 'R o o w & womgens |2
el 1T gray Grer sd wllb utuee RN I K
cantr gt 1 ey e st . | ,I
. !
- )
stoulayvy fine 8374 -
o
|
) .
L )
| ?
t 1 —-' !
. ] ‘
brue  tare yond ‘ ‘
i ‘ <
i | Y2
15 1 ‘T ;
—.. . | g
i Y Tk
o 0] ) ; | )
- ‘\-S YT sll“.blu- clay mitl) 830t pertivgs I N 0
] I &0 provels mrad dlewt bo o matley l '
] |
TN | | o
N §§: ——- -
J— 1 ' ; |
MN |
m.\ L
3 '
N -
_\l
p— \
S § —— :
_d__ ra rld_\;‘.\ fior $4nd u‘;.l' |fl-ushhr - !
masly® 03 :
- | 1
|
] |
S I J
" e e ]
|
i 1
! |
|
JOBNO  Givi-buus SAMPLER ¥ thin-wallcd tube
COMPLETION BEPTH 'O.U-
DATE fEevtvarsy 4, 196}
DERTH TO WATER IN BORING Crouted upui DRILLING METH{ID wet Rotary
complet to,
e gtrireey PLATE 6-2
1 Yo" LYY 211
- == == = R N ] =
] —

000131



o

control and elevations are based on the hatipnal Geodetic s
Levd Dstum, 1978 adJustment, as determined

PI?Ie 6-51 for reference.
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LOG OF BORING NO. CAV-SI-04
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LOG OF BORING NO. CAV-11
CAVALCADE CONTAMINANT SURVEY

METRO-STAGE ONE. REGIONAL RAIL SYSTEM

HOUSTON. TEXAS
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TERMS AND SYMBOLS USED ON BORING IOGS

Sand

HHRS

§ Clapey
Sand

SOIL TYPES

111 s

SAMPLER TYPES

Clay Grauvel
Thin Auger D Puston
\\ T nison s

Sond  Sond Tube

¥ ¥ 0
Selt \ Cloy '(.‘;?"LO
k Orgonic )

C , Splnt
3N Clape \Y 511 1 Debns barzel
\: §E 51 y :Eh oy Fu e
e LA 4

SOIL GRAIN SIZE
U85 STANDARD SIS

Reck Pricher No
Core Re.oven,

-

0

o’
e

BOULDERS | COBBLES

34 4 10 & Fal
cX
GRALE!

COARST | fint_ | COARSE | Mgoim | £

si11 cu"

152

Very %ol
Sofr _
Fiem
Sup .
Ver, SlIff
Hard

25
507
R.l 3.

Shckensuted

Pox ket

interlypeted

STRENGTH OF COHESIVE SOilS'l'

Consistency

Biows Per Fool

12 ie! 4 P G [+3 1
SOIL GRAIN SIZE IN ML UIMETERS

OENSIN' or GRANULAR SQILS © 3

Undramed

Sheat Sireng't Descnptive *Relati.e

Kips Per S5g F Term Dergt, %
dess than 0 2% Vet Loose lss tha- 1%
0251005 loawe 15 1¢ 33
050t 1A Med am Dense s 3506k
101200 Dense 65 le &
2 toéX Ver, Denve greale tha §%

greater ther 4 0 *Esumated {rom sampler drvng record
SPUT-BARREL SAMPLER DRIVING RECORD
Descnpnor

. 25 blows drove sampler 12 nChes. afte 1itia! 6 1nches of yeaing
50 tows drove sampler 7inches aftet matal 6 inches of seating
50 biows drove sampie 3 inches dunhing inilial 6 inch gesling interua’

Note Toavoid damage 10 sampnng (ools drving iy hmited 10 50 blows dunng or after seating mterval

SOil STRUCTURE !

..+ Hauing planes of weakness thal appear shick and glossy The degree of shckensidedness depends upen
the spacing Of shokensides and the ease of breaking aong these planes

Fissured . oo o o o eece. Contaiming shnnkage or ,elel cracks, ohen filled wath fine sand or sih, usualiy mote or legs weriica’

{re lusion of matena! of different texture that 1 smalles than the dumeter of the tample

e.e.... Inclusion less than I8 inch thick extending through the sample

. Inclusion )'8 Inch 10 3inches thick extending thiough the sample

...... °. Inclusion greatet than 3 ik hes thick extending through the sample

Soil sample composed of alternating partings or seams of ditferent soil ype

" Lee. ;. Sed sample tomposed of elternaung layers 01 diferent 50!l type

Wiermined ... ... o, Sod ample composed of pockets of diiferent sol type and lagered of amunated structure is not evdent

Cakateous .o oo o o o’ Maving apprecuble quantibes of carborate

REFERENCES :

(1) ASTM D 1433
(2) ASCE Manual 55 1976)
(3) ASTM D 249

fifarmation or eack boang log 18 a compdation of subsudace canduans 0'd 1o O rexk
CRIsph atiny ohigised from the [l oy well s from lgboraiomy teshng of sampies SrOUJ*ove bren
wnterpreled by commont, orcepied procedutes The strotum lines oA the logs may be tignstbanotand
cpproamate innaturs Woter bue! mecsurements refer orlyto those olivened o1 the times and places
mdcated. ard may vory uath bme, gecloqe condiian or construcfian ac ey




Y#—— 4-in.-Diameter p\C Slip Cap

L E—— with Lock

e 4-in.-Oiameter p\C Protective

Mon to= ng 7one

o

Megtetiang

Casing
2-in.-Diameter PVC Riser

Bentonite Seal

Clemte' No. 2 filter Sand

2-in.-Diameter 0.020-in. Slotted PIC
Well Screen

'.|" — 5-in.-Diameter Bore Hole

2-In.-Diameter Threaded PVC Bottom
Cap
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_ . Dimensions (Feet) . l ,

location Coordinates Ground Instdlldtion —Sand-Stratum- ;
Weil No. North East Surface Elevation 1 IZ L3 L4 5 Date Top Bottom_ )
CAY-0%-01 732152 3158563 . 90.4 2.0 1y.8 5.7 2.2 0.4 2-7-83 11.5 18.5 h
CAV-OW-02 733695 3157796 51.3 2.7 10.5 9.5 1.4 0.0 2-5-8] 10.0 19.0
CAV-OW-03 734599 3157963 49.1 2.5 1.9 7.5 1.7 01  2-7-83 1.5  18.5 i
CAV-OW-04 736773 1157676 51.1 2.2 10.3 9.2 2*1 00 ?-6-83 1.5 19.5
CAV-0%.05 735883 3157557 51.0 2.0 7.3 6.7 1.8 0.1 2-7-43 0.5 12.9
C'v-Ow-07 J.0 7.0 9.6 0.6 ir.9 Y.3-83 11.0 16.0
CAV-OW-08 733241 J1574HA 5005 1.il s R, 1.8 2.0 5-31-8% 7.0 20.0
CAV-(W-09 7.0 1. 6.7 1.4 S.( 5-i7.H3  12.0 16.0
CAY-OW-10 730827 1$57878 ’.0 9.t 16.7 (5 3.0 5-17-831  16.0 14.n
CAV-0W- 114 731400 3198750 49,4 2.0 7.1 13.9 1.6 2.0 5.9.8) 11.0 19.0
CAV-0¥-13 733216 3158329 2.0 7.9 1.6 1.5 2.0 5.17-83 9.5 20.0
CAV-0OW-14 733720 31548200 50.2 2.0 9.7 10. 8 0. 1.5 5-.17-43 11.0 17.0

MONITORING WEII INSTALLATION DATA
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- We. Humhb - -
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CAY-OW-01 4s.9 fo7-83 6-24-83
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CAV-OW-04 w' 47.3 k.0 47.0 462
CAV-OW-05 -6 46.2 47.4 - “6.9
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CAV-0Ow_07
CAV-0W-08 45.6 ae. | “r a
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SUMMARY OF GROUNDWATER ELEVATIONS
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CDM CAMP DRESSER & McKEE INC
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v 4 M3 pe e consulanig 3445 Erecyive Conter Qrove. $uite 220

Agstn Fesgs FO13:
April 29, 1983

517 345 8841 Cane Camiwra?

Texas Depatment of Water Resources
, Enforcement and Field Operations Division
* P. O. Box 13087, Capitol Station

Austian, Texes 78711

Attention: Mr. Michad Dick
Dear Mr. Qick:

This letter {s written to confirm our discussions Of 12 Aprit 1983 with
regard to installation of a degp monitor well at the Cavalcade property,
currently being considered by the Housten Metropolitan Transit Authority for
a rail and mantenance yard. The intent of this letter is to describe the
details of the well construction and to piovide you with some additional
informatlon which was not available at the time of our meeting.

As you are aware, the proposed well is being installed to obtain information
with regard to potential subsurface contamination and the qualit.I' of ground
water benesth the Cavalcade property  The well will be drilled dpproximately
200 feet southeast of site N, one of the sites sampled during the preliminary
investigation of the property carried. out by COM and McCleland Engineering.
and the location where deepest penetration of creosote contamination wes
found. Y. s.x¢ Tr. jectivee in constructing the degp well are:

Ij to sample soil encountered during drilling operations.
2) to collect samples of ground water in the "target aquifer”.
3) to establish the piezometric head in the "target aquifer®,

The "target aQuife," appears to be a relatively continuous sand which occurs
.t about 200 feet bdow the ground surface and, according to available
drillers Ioghs, ranﬁes in thickness from apEroximater 10 to 80 feet. This
aquifer ts the Shallowest subsurface sand known to be yielding or capable of
yielding water to local wells in the vicinity. Actuad termination of the
well could be as shallow as 150 t0.180 feet bdow the land surface, if the
sand §s encountered at those depths or as deep as 300 feet; however, if no
sand is encountered before reaching 250 feet bdow the land surface, the deep
monitor well program will &e abandoned and the hole will be plugged with a
nonshrink cement grout.

The drilling ard install.tion of the well will proceed ss tollews (see
attached illustration),

1) All equipment, including drill rods, bits, mud tank. drill $tem, and
well casings will be steam cleanad or flushed, as appropriate.

2) Once an .cceptable location has been found, a sfx (6) inch open
rotary hole will be drilled to "clean" ¢lay strata as detennined in

geo183
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CAMP DRESSER,. McKEE INC

Texas Depatment of Water Resources
April 29. 1983
Page Two

the field by the suozrvising geologist or engineer. based on visua
examination Of drill hole material for creosote products and/or use
of an H\WU photoionizer. Haximum depth of the six inch hole will be
150 feet.

3) The drilling fluid used to advance the six inch boring will a
bentonite-only based fluid with no other additives. The density of
the drilling fivig will be maintained at a minimum of 120¢ of the
denlsity of water, a density greater than the density of creosote or
coal tars.

4) At least once after passing through the surficial sand (upper 20
feet) and between Z0 feet and 150 feet. the drilling fluid will be
discarded. all e(wipment cleaned as described above. and fresh fluid
prepared for further ,.dri 11ing.

5) Soil samples will be collected every ten (10) to twenty (ZO) feet
using sither Shelby tube samplers or split-spoon samplers from tre
ground surface to the bottom of the hole ("200-foot" sand). The last
sample collected will be from the clay or silt underlying the "ZOO.
foot" sand. A representative specimen from each sample recovered
will be retained By the supervising geologist or engineer. Samplers
will be steam cleaned or cleaned Wit wa’ _ . methanol betuysen
uses.

6) Once clean clay strata have been encountered. assumed to be at a
depth of between 50 to 150 feet bedow the ground surface, the hole
wi11 be reamed to eight (8? inches and a six inch casing will be set
snd Seated into clay or silty clay at the bottom of the hole. If
the Tix inch cas¢ng is to be left in the hole, it will be cemented
in place.

7) Drilling beyond 1SO feet or the termination of the six inch casing
will ;néaloy potable water or a light mud mixture. pumped through only
once not reCirculated to the hole.

8) A ten (10) foot long. four .?4) inch diameter wire-wrapped screen with
four inch diameter riser will be installed to the bottom of the "ZOO.
foot" sand. Awash down plug will be used in case of hole collapse.
A sand pack or filter cloth will be used {f necessary.

9) Usng ¢ tremie pipe. the four inch riser will be grovted, with a
nonshrink cement bentonite miX. back to the ground sutface from g
cement basket placed sbove the screen. The Six inch casting 101111 be
renoved from the hole during the grouting process as appropriste.

10) The well will be covered with a suitable locked protector.

Deco1814
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CAMP DRESSER B MCKEE INC

Texas Depatment of Waer Resources
April 29, 1983
Page Three

The procedures above have been formulated based on anticipated subsurface
conditions. The procedures will be modified as necessary ja response to
actual conditions encountered during drilling as deemed appropriate.

Two of the soil specimens retained by the supervising geologist or engineer
will be sent to a laboratory for a complete Priority Pollutant scan. 0gae of
these specimens will be from the sample obtained from just bdow the six inch
surface casin%d(apprOXimately ISO feet). The other specimen will possibly
be from just beow the screened sand. Fina determination of whi¢h soil
samples are to be analyzed will be made on completion of drilling and will be
reviewed with TOWR.

It is anticipated that all water associated with drilling, development and
sampling of the well can be disposed of in the sanitary sewer system; ten-
tative approval has already been received. Alternatively, all water will be
disposed of by spreadin? on-site; some discharge to existing site drainage
can be anticipated. All solids and drilling mud recovered during advancement

of the boring will be removed from the site and disposed of at an sppropriate
solid waste facility.

All necessary precautions will be tsken during installation of the wel to
reduce the possibility that surface contamination will be transported down

wad in the hole and to insure, to the extent possible, that samplzs obtained
are representative of actual conditions. It is to be emphasized that

construction of the well will be accomplished according to strict protocols
and in a conservative manner.

If you have any questions regarding the procedure outlined above for
installation of the monitor well at Cavalcade, please contact me as soon as
possible. Approvd of this letter by you or the designated representative
of TOWR will constitute acceptance of the well construction and installation
procedure and will a1lew us to proceed with its implementation.

Sincerely yours,

CAMP DRESSER & HCKEEJ.
(XTI

Robert S. Kler
ACCEPTED:
TEXAS DEPARTMENT OF WATER RESOURCES

LN
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FORM DFT-1.4 {1978) Jobh No

Samp e Number

CAL-Sv .01
CAV-Sw. 1)

c4\-50-M
45000
CAL-S(-003
Cay - S i
CA-5Si-09

—

ol

4\ -51 .01
Cav-5L -
(3V oS\l
Cav -5 -ut
Cav-5i -0y
Cav 5@
Cay -5 .17
st - 0
-4 la
[QCYIPETIN P
Cay 5401
(A -5y
CaL 5= 00
Caes-2
Ca . 5. 00
Ca -5 3
[ESTE-T
CAL-51 s
LGRS T

Cav -1
Cav-(w-12
Cav. (m-ed
(&) - (sm gl
Cav-ow -y
CAV-onx
Ca\ - pmens
Cayoomous
CAv-om. g
Cayv.-um-10
Cav-ok 1
Caoom- 14
Cay-um- 1y

Norih

232,000
711 ...uw
71,07
FER L
TiverTy

732,
FR R A
FE RN B
F4,607
PR PRIV ATH
T35 .40
TG,
T3,
PR T BN
132,65%
TN,
FI2\s
733,37
F35eYn
:"!.MH b
RE R IR
R E N

T s
LT

T, Y

FERNE LN
T3, evh
T
Tia 773
T3% ..... 3
T31.670

133,001

Tin b1
i 3.ty
735,010
733,720

SAMPLE LOCATION SUMMARY

Coordlnates

fast

3,155, 186
3,156,690

S PRL T I
1.11.,114
3,155, 35
3,155,656
3,157,774

3,157,900
}.155, 224
3,157,964
3,197,867
3 157,600
3.o157,55)
3 A7, 600
3156 ,997
1, 19%, 564
3157, 547
3157 Lae
3048 otn
1,157, 00
3,157,650
3,155,080
|.15%,277
3,19, dun
3,155 (o
). 157, 3sy
3157 3.

3.15% 543
3. 187, 19¢
3,157 90t
3157, 67¢
3,157,882
3,155, 0%

3,157 hon

3, 457,87
3,155,250
3. 155,209
3,156,200

[lgvation Casing [levation

Ground Surface lop of
ub. ¢

46,2
46,0
47.9
ud,2
bu ()

50.
50.
51.
S1.
50.
S,
42
L9,
50.
Ly,
S(r.
S,
5t
a1,
50,

:c:az,olr.—n'ru‘C'.rHuow:¢\n|_\—wuw
feo185

52.3
Y35
$1.¢
5301
St.0 5.1

o
0
o £

50.5

L9.6

(VT N s
Pt e
s S

0.2

o

9
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7.0 ENVIRONMENTAL STE EVALUATION

the Environmental Site Evaluation presents the general a{r, SoOil, and
groundwater quality findings at the proposed Cavsicade Yad site. Infor-
mation and conclusions contained in this section are based On the data
obtarned from the Phase 1 and Phase 2 site investigation Rrograms.  Our
recollullended additionat stUdies necessary to finalize the Phase 2 investi-
gation &nd design snalysis are outlined in Chapter 9.

7.1 Introduction

fs discussed in Section 3.3, creosote waste products were encountered %
F<Clellano Engineers during the Cavalcade Yars Reconnaissance Study. T
previminary Phase 1 investigation of the site wes conducted to ascertain
wrether the site is contaminated and if"so to provide a basis for deter-
ITAning what adaitional work was necessary. Further work was conducted
during the Phase 2 investigation to obtain information on subsurface
contamination especially in the area of proposed building locations.

7.2 Air Quality

Fir emissions from the Cavacade Yad site produces no significant impact
to contiguous areas. The Site, located in greater Houson (Harris County),
has an air quality conSlstent with other areas of the city, The site
location is in an area classified as nonattalnment (not presently meeting
natlonat ambient air quality standacd - htAQS) for both ozone and total
suspended particulates. The Greater Houson area is classified as being in
attainnent for sulfur gioxige, nitrogen OXldes and carbon monoxide. The
ex15t1ng trucking operations msy contribute in smal quantities to the
nitrogen oxides and carbon monoxide levels.

poo1 87

Presen,ty, no direct sources of air contamination from the previous creo-
sotlng and wood preserving operat;ons exist. 411 potential disposal and
operations areas are presently ccvered with fill or vegetation. Tais
provides a barrier which prevents direct contact between these potential
sources and the air. Although waste products from this s e contain
OdOrous compounds that would degrade ambient air quality this barrier
prevents diffusion of these compounds into the ambient atmosphere. Only
upOn exposure of the underlying contaminated soils through investigation
and/or construction activities could air quality degradation in the
immediate area possibly occur. As discussed previously, the waste creosote
products disposal at this site have been SUbjected to environmenta
degradation and as a result only refractory non-volatile compounds remain.
As a result, no mgor concentrations of veiatite organics which might
influence the ambient atmosphere were detected. These compounds would not
result in a signficant impact to local or regional air quality.

7.3 Sediment and Surface Water Contsmination

Analytical results from sediment samples indicate some trace contamination
but no si%nificant health hazard. Concentrations of creosote products
range as high as 109 ppm in the drainage ditch adjacent to the railroad on

71
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presence Of fine-grained materials (clays and silts) in the upper parts of
most of the aquifer, however, serves to partially confine the groundwater,
perticularly under short-term conditions.

The configuration of the water table and the east to west direction of
Ifoundwater flow is not conSistent from what would be inferred from
consideration ot topography in the vicinity Of the Cavalcade property ang
the locations of the drainage ditches into which shallow groundwater would
gischarge (Plate 9-4). The Cavalcade Yarg Site lies in the drainage basin
of Hunting Bayou. As discussed in Sectlon 5.4, the land surface in the
vicinity of tne site slopes gently to the southeast and east toward Hunting
Bayou. A shsllow ditch, draining into a branch of Hunting Bayou, lies only
sbout 500 feet north of the property. Another branch of Hunting Bayou,
atut 10 feet deep. lies just over a half-mile east of the site, Adrainage
swale from the branch extends dong Collingsworth Street to the south.
Little khite ak Bagou IS the nearest Mgor drainage course on the west.
Eut at o depth of 25 feet. It is also the deepest %ay_ou in the viclnity of
tte site. |he drainage divide between tunting and Little white Osk Bayous
is oriented to the southeast and passes southwest of the site.

oo, 8¢

A projection of the groundwater surface benesth the Cavacade Ysrd site (at
a gradient of 20 feet per mile to the west) to Little ¥hite 0sk Bayou would
Just intersect the bottom of the closet proximity to the Bayou. But the
projected surface would cross the drainage divide between Kurting and White
Uar Bayous Whlle topographic and groundwater divides need not ceoincide,
suth a wide discrepency In orientation and position is unusual.

Because of its greater recharge potential, it is possible that a sandfilled
channel (Pleistocene distridutary chann.eI% lying just east of the site and
extending approximately north-south is influencing the water table con
flguration more_than surface drainage. %o channd is shown on available
detsiled geologic maps but it might easily have been missed or excluded
because of its smdl size and the extensive urbanization of the area. It
Is also possible that the current configuration and gradient of the shalow
water table is not natural but is being influenced by artificial or transi-
ent sources east of the site. lhe data are insufficient to confirm this.

The only information available on the extent of contamination in the
shallow aquifer at the proposed Cavalcade Ysrd site is the analysis
performed for Observation kelis ¢Av-Ok-1 and CAv-Ow.2 and the visual and
odor observatfons made during drilling of the seven additional shallow
observation wells. This infarmavion Indicates that:

0 Shdlow groundwater in the vicinity of CAV-0W-02 IS contaminated
with creosote waste products. The concentration of the creosote
products was 18 ppm. Volatile organics, including benzene, toluene
and ethyl benzene which are typical of petroleum prOducts, and some
other organics in¢iuding pentachlorophenol were also found. s

Groundwater from CAV-OW.Q is also somewhat contaminated. The
concentration of ¢y~nide, however, suggests that at least some of
the contamination is contributed by seepage from the waste disposal
lagoon of the acetylene plant located to the east.
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o Shdlow groundwater and soils in the vicinity of observation wells
CAV-OW-10, CAV-OW-11, CAV-OW13, and CAV-(W-14 alsO appear to be
contaminated. CAV-0W-10 as clearly the most contaminated,
CAV-OW:13 1% the least contaminated.

Contaminatton of groundwater from CAV-OW-02 is related to the high levels
of creosote wade products found in soil borings CAV-SL-03 ang, CAV.SL-04.
Bajed on analyses of aerial photographs, it aggears that the area near
observation well CAV-OW-02 could potentially be a previous waste disposal
area. This area has been subsequently disturbed and its boundaries and
exact location are obscured. The high degree of contamination indiCated at
well CAV.OW-10 suggests that this well also is in or adjacent to another
maor source of creosote waste products. 0ats are insufficient. however,
to define the nature of this source.

The distribution of the shallow groundwater contamination indicated by the
other shallow observatlon weiis IS not entirely consistent with the _
grounDwater flow regime. Except for wel cay-cw-10, al the wells in which
contamination was detected are located on the upgradient (east? side of the
property. As stated earller, some of the contamination of well ¢ay.ow.¢

IS from the wade disposal 1sgoen at the acetylene plant east of the
Cavalcade Yad site.

.00 1 G o,

The probable presence of creosote waste products in observation wells
CAV-OW-D1, CAV.UW-11, CAV-OX-13, and CAV-Ok-14 su%gasts_elther that the
sourCe is off the property; e.g., spillage adong the railroad tracks east
of the property, or that the present flow system is not the sane as existed
in the past when wood treating ang preserving operations were active on the
site. It does not appear, however, that under the present groundwater flow
regime that any of the contaminants are being transported offsile as deter-
mined by observation wells ¢av-0w-08 and CAvV-Ok-09, except possibly st the
southwest corner of the Cavacade Yad site. Consdering the age of the
wastes products and that the more volatile and mobile compounds would have
already left the site. this is not unexpected.

kecsuse the dats do not appear entirely consistent and because Phase 2 work
was not completed, it is difficult to assess the full impacts of past use
of the Cavalcade site on the shalow gruundwater, There are one or more
places on the site which are serving as "sources- of contamination, Mate:
rial excavated from these places are expected to reduce future groundwater
contamination of the shallow aquifer. The site does not, however, appear

to be contributinﬂ extensively to pollution of the shalow groundwater in
the vicinity of the site. .

7.5 Deep Groundwater

Because indications of contamination from creosote waste products were

found at 40 ft bedow ground surface in soil borings ¢Av.si-03 and CAV-$L-04 :
lind because of ,the shallOw groundwater contamination, Texas D%;i"tment of

water Resources (TDWRj requested the installation of & desp (200 ft

observation well. The purpose of the desp wel was to ascertain w%ether .
contamination from the wood treating and preserving operations at the

Cavdcade Yad site had migrated downward to the first usable aquifer. As

discussed in Section 5.,%, the first usable aquifer was taken to be the




shallowest squifer known to yield water for domestic purposes. It was
assumed that because yielo requirements from domestic wells are yery SMAl
4nd because 01 cost consloerations. domestic users will tap the shadflov_vest
Possmle aguifer which is capable of yielding water of a suitable quallt?!I
or a sustainable period. In the V|cm|tg/ the Cavacade yard si% the
omestic purposes 1s gpout b

PRt Sl G P L P8 TR TY |
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l%‘laIIO\/\f]est aguifer known to be used fur feet
ow the ground surface.

The degp observation well, CAV-Ok-0p, wss installed to the southeast of
%}:%uggrmgs Cay.5L-03 and CAV-SL-04. The specific location was chosen

3) It was close to. and presumably downgradient. from the suspected
disposal area,

b) It wés oulside the inferred boundary of waste disposal area. thus
reducing the possibillty of drilling through buried wastes and
Inadvertently carrylng “contaminants  downward.

c) It wes outSide the boundaries of any planneg Structures, reducing the
possibility that tke well would be destroyed during construction.

Installation and samgggg procedures were developed according to detailed
specifications (see tion 6.3). During drilling. a11 soil "sanples
reCovered were examined visually and andyzed with an kky photoionZier.
011 samples imedrately above ‘and below the target aquifer were assigned ,
complete priority pollutant analysis. A groundwater sample wes collected
atter the wdl haa been completely developed by pumping for several gsys tO
pernit a representative ssmple, Acomplete priority pollutant analysis was
also assigned for the groundwater sample. y
ho_visible contamination or odor_was detected below about 60 feet. Hny
fesdings continued to be hvgh (2000 ppm) to a5 deep &5 112 feet and as high
as 400 ppm into the target aquifer. Priority pollutant scans of the soil
samples above and below the target aquifer showed no detectable contamina:
tion. Andyss of the groundwater sample revealed that.toluene (49 ppb)
was the only contaminant present that Is possibly related to wood treating
and preserving operations (49 ppb).

The available data su%%]dest that groundweter i1n the "200 foot" aquifer has
not contaminated by WOod treating or preserving operations on the cavalcade
Yard site and mog 1ikely hes not been contaminated in the past.

resence of toluene. in the absence of other organic contaminants in both
he wel samples and soil boring samples collected during the installation
of the well, is anomaous and in our opinion probably represents a contami.
nant introduced from some source other than the site. simitsriy, the high
HNU readings appear to anomadous. The HNU device IS a generic detector and
simply responds to photoionizable compoundS with @ disassociation energy
equal to or less than ultraviolet lamp source, 10.2 eV. HNU readings are
not specific to creosote wastes o* even organic molecules. The specific
cause of the high HkU readings observed during the installation of the wel
1$ not known,  These values could be a result of any number of causes
including. ¢ response to naturally occurring organic compounds or a
tranSient instrument malfunction.” The cause of this anomady should be
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delarmingd \hen the field studles are completed. In sUIMlay. 1t 1s our

oplnion that the well sgmple should be retaken and andlyzed and 1f Our
ment holdS and the "desp” aquifer 1s not contamiln en the slte

Judgment holdS and the "deep" fer 1s not contamlnated then the slt

pRyetRment In ¢ccordance with the recommended Remedid ActlOn Plan should
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8.0 REMEDIAL ACTION PLAN

Remedia actions that are required for the Cavalcade Yad site address

primarily the contaminated surface and groundwater eacountered during

future constructlon or during remedia activities at the site and the

+ contanineted subsurface source materials. This section presents the
¥ objectives, identifies the potential remediad actions, evaluates these
actions and recommerndgs remedial actions for the Cavalcade Yard site.

8.1 (bjectives
The objectives of this Remedid Action Plan are to:

a. prOVide positive control over on-site surface water, rainfall runoff
and grourgwater to be handled during the construction activities
associates With the proposed Cavalcade Yard facl)lties;

b. provide protection for the workers at the proposed facility from
exposure to the contaminants currently present on-site;

c. prOvide on-site health and safety ffidnitoring during all construction

activities asSOClated with the site; and

d. monitor for off-Slte migration of contaminants from the shallow
aqul fer.

&.2 ldentify Alternatives

Tne following alternatives were identified to address the surface water,

ralnfall runoff and groundwater encounted during construction activities at

the site.

0 ¢ Action. Under this alternative surface water found on site and

storm run-off would not be collected. It would be allowed to

percolete into the ground or run off the site into the stormwater
drainage system., Any groundwater that was pumped from dewatering
operations during excavation would also be discharged directly to

the storm drainage system.

o Tak Truck Removd. Under this alternative surface water,

collected storm run-off aor %rour)dwater from the site would be
collected sng transported off-site for disposal at an approved
facilitye

0 On-Site Treatment. Under this alternative surface water, collected
run-off and groundwater would be treated on-site by an appropriate

process. The unit processes may include air stripping, granular
activated carbon adsorption, and precipitation. After treatment
the water would be discharged to the storm water system.

o Discharge to Sanitary sewer, Under this alternative surface water,

collected run-off and groundwater would be subjected to on-site

8-1
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pretreatment, it required, and then discharged into the municipal

sanitary sewer system. The level of pretreatment required ywpu14 be

established by the terms and conditions of an Industrial Wade
Permit issued by the City of Houston.

The following alternatives were identified to address long term protection
of the workers at the proposed facility from the contaminants "currently

£ found on the site. The area of primary concern is the syspecteg disposal

area located near the pr

oPosed operations building. Any groundwater
encountered would be trea

ed as described above.

o Yo Action. Unde this alternative the contaminated soils would
rema1n ON-site.

o In-Situ Chemicd Fixation. Under this alternative the contaminated
soils woula be chemically fixed"and/or solidlfied in place to
prevent thelr migration off-site and phySlcal contact it the
population.

a |Incineration. Under this alternative contaminated soils would be
burned in & high temperature incinerator. ThIS operation could
teke place at elther an off-site approved facility or on-site using
portable equipment.

0 Removal/uisposal. Under this alternative the contaminated soils
would be excavated and all material having observable contamiantion
would be disposed of at a permitted Towk Class | facility. The
excavation would be backfilled with uncontaminated material and
capped with a minvmum of three feet of compacted clay.

0 Excavation and On-Site Treatment. Under this alternative the
contaminated soils would be excavated and renovated on-site. The
soils would be subjected to microbial action to degrade the
contaminants. ThIS activity would be encouraged by the addition of
acclimated microorganisms water and food if necessary. The
remaining sol ids would be used on site for fill or properly
disposed of off-site, if required.

8.3 Evaluation of Alternatives

The evaluation of alternatives was based on a positive rating (+), a
neutral rating (0) or a negative rating (-). In each category relative
values were assigned based on an alternative's relative ranking compared to
other alternatives in the particular category. Avalue of (+) indicates
one alternative has significant advantages over the other aiternatives for
a particular category. Zeo (0) indicates there is no particular advantage
of one alternative over another, and (-) indicates a distinct gisadvantage
for an alternative compared with the others. A total of five ranking
categories were evaluated for each alternative remedia action. These
categories are" reliability, ability to implement, technical effective-
ness, environmental concerns, and safety. The results of this analysis are
summarized on Plate 8-1 and discussed below.

8-2
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PLATE 8-1

CVALUATION or AUTEEUAT VLS

| - ARILETY TO TLOIM [ CAL CRVIRONMENTAL

SUDFACE. RUNOFF & GROuNp- RELTABIN JTy Jrid [ Ldnn Errr (I villESS COHCERNS SAIETY
#ATER ALTERNATIVES - )

tio Action () -) (-) (-) -)

Tank Truck Removal (+) (0) (+) (+} (+)

On-Site Treatment (o) (-} 3 (+) (0)

Dischsrge to (+) § i

Sanitary Sewsar () ') ) ©
LONG TERM ALTERNATIVES

Ho Action Q) (=) (-) ) (@)

In-Situ Chemical - -

In-Situ (-) (0) (7 (0) (o)

Incineration (+) (0) (0) (+) (+)

Removal/Disposal (n (+) (+) (+) +)

Excavation and (0) 4 -

On site Treatment +) © ©) (o)
NOTE: These valullS are not meant Lo tie LEGEND . Ciquifi

Pant. Lo te ; . anificant ternatfves
additive and should not ge trtall’,l. [”) n[: ':llrt”{?Swaﬁdm;i?ﬁggver other altern
U0 Mt inet Gisadvantage comparsd to other alternatives
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Surtace, Runoff and Groundwater Alternatives

Reliability. Collection of the water during construction and either
trucking the water to an approved off-site treatment facility or on-site
treatlhent prior to discharging the water to the ¢ity sanitary sewer System
would be the mog reliable alternatives. In both cases the contaminated
watzr would be contained and disposed of in a safe manner. Contamination
would not be released into the environment. On-site treatment and dis-
charge to the storm system is not as reliable because it would require a
high degree of treatment and more complicated processes. This is necessi-
tated by the fact that the discharge is not to a wastewater treatment sys-
tem but to drainage and the river. The least reliable alternative is the
no action "alternative that provides no protectioll against the migration of
the contaminants.

Ability to Implement. Oischarge of surface water, Sstorm water runoff and
collecteo groungwater to the sanitary sewer would be the easiest to
wmplement, The pretreatment system would utilize standard processes to
satisty the Sewer pretreatment standards. Trucking the water would be
qulte apgropriste tor heavily contaminated water. but large quantlties of
water purgped during well point operations for excavations could overload
thIS systes, Ihe quantlty uf water could be too great to transport in this
manner., Public and city opposition to both the no action alternative and
the on-site treatment with discharge to the storm drainage syspm could
mske ther IMpOSSble to implement. The city has stated that discharge to
the storr drainage systems would not be alowed.

poo1937

Technical fffectiveness. From a technical perspective it is possible to
transpors the wiste water to an approved facility or treat it on site and
discnarge it to the sanitary sewer. They both use existing andagroven
technlcal methods of treatment. Treatment processes would probably include
alr strlpping, granular activated carbon, and precipitation. On-site
treatment and discharge to the storm system requires a greater level of
treatment because of the method of final disposal and therefore is not as
gesi1rable,  lhe no-action alternative is not Sound technically and allows
the wastes to reman in their present condition.

Environmental Concerns. Tank truck removal, treatment and discharge to the
sanitary sawer system and treatment and discharge to the storm sewer system
all present environmentally effective solutions to the problem. The waste
water IS contained, treated and disposed of in an effective manner.

The no-action alternative is not an appropriate response to protect the
environment. If not contained or treated the contaminated water will
run-off the site and spread the contaminants outside the site boundaries.
Ihis woula only accelerate the environmental degradation caused by the
contaminants at the site. :

Séfety. The mog favorable alternative for safety is to truck the
wastewater off-site. This alternative does not require an on-site
treatment system or extensive contact with the water. Both on-site
treatment alte-natives utilize conventional unit processes but require
controlled safety procedures because of the type of wastes that are being
handled and treated. The least acceptable alternative is the no-action

8-3




alternative. Raw. untreated water would be discharged and the possibility
for contact with human receptors would be the greatest.

Source Control Alternatives

Reliability. Incineration and the removal/disposal alternatives are the
mgst reliable methOdS of disposing of the contaminated Salls %ince {n both
c#ses the technology is available and proven. The inCineration process
will effectively destroy the organics. The remaining ssh and metals can be
placed in a Class | landfill. Removd will also include pretreatment
required by the disposal facility and then off-site disposal of the wastes
in @ Class 1 facility. On-site treatment. possibility by microbial
activity will treat the wastes. After treatment the residue can be
disposed of in a municipal landfill. This methodology has been
r‘ successfully applied in a limited number of applications and is not yet
widely accepted. Chemica fix»tion is generally effective in demobilizing
metal wastes but is generslly : ot effective in the stabilization of orgaric
ﬂ wastes - particularly over tﬁe long term. The no-action alternstive IS NOt
L
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reliable and the present migration of wastes through the groundwater giyre
would continue because the source would still be active.

©go198 -

alternative are the easiest to implement. They both require conventional
construction procedures. It is not certain if the off-site disposal will
require fixation prior to transporting the wastes. Even if this is the
case. the process should be easy to implement. Incineration would be more
difficult to implement - primarily due to excessive costs and permitting
requirements, The majority of the contaminated material is not combustible
- rather it is inert soil. Therefore. the wastes are probably not capable
of being burned without an outside source of fuel. This becomes very
costly and the process would result in large quantities of ash that will
probably require disposal in a Class | landfill due to the high metd
content. Chemicd fixation on site would probably not be desirable because !
the potential for organic contaminant migration would still exist over the

long term. The no action alternative is not acceptable because nothing has

beenhdone to alleviate the migration of the contamination already present

at the site,

. Ability to Implement. Removal/disposal and the on-site treatment

Technical Effectiveness. The removal/disposal alternative presents the
most widely proven technology for dealing with the type of wastes present
at the site. Incineration ad on-site treatment are both technologies that
have application but a large percentage of the contaminated materials are
not combustible and microbial applications have been limited in number and
scope. The technology associated with chemical fixation as a permanent
solution to organic migration has not been proven effective to date.
therefore, this alternative and the no-action alternative which does
nothing to the source materials are not desirable technically.

Environmental Concerns. Environmentally the most effective and complete
alternative is the removal/disposal option. It removes the source of
contamination from the area 0 that additional contaminants are not
introduced into the groundwater. It then places these materials in a
secure Class | facility where it,will be isolated from the environment.
Incineration also removes the wastes from the source area. There is an

8-4
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added concern of air emissions from the combustion process but the
technology exists to deal with those emissions. The ash material would
then be placed in a secure Class | facility. On-site treatment would
require exposure of the waste materials to the air. any volatile organics
present would be given off into the air which may affect air quality in the
area. Addltionally. there is the questfon of when does biological
treatment stop and what effect would the remaining contamtnants have after
being placed ina municipal landfil J. Chemical fixatiOn is not very
effective on organics and they would continue to migrate off-site. athough
the rate of organics belng released would probably be less than at the
present time. lhe current situation has caused environmental degradation
and the no-action alternative would do nothing to alleviate this situation
and therefore it is not responsive.

safety. Removal/disposal and incineration are both alternative that use
proven processes that sre safe. There should be no danger for public or
worker safety due to these treatment processes. fixation and pn-.site
treatment are relatively safe operations. but in both alternatives the
wastes reman on-site for a periOd of time. This increases the possibility
ot contact with the public especially for the microbial treatment which
w111 require spreading the wastes in the open tor an extended period of
time «hile the biological activity is taking place. While the present
sltuatlOn is not unsafe. the no-action alternative does nothing to protect
the safety of potential downgradient receptors of the contaminated plume
ard theretore IS NOt resporsive,

g&.4 Conclusions

The surface water. run-off and groundwater alternative actions that
received a generally favorable evaluation were the tank truck remova and
pretrestment followed by discharge to a sanitary Sewer. The on-site
trestment with discharge to the Storm drain System was generatly neutral
ang the no-action alternative was negative in the evaluation. The tank
truck removal will probably prove to be mogt effective in dealing with
so,al quantities of highly contaminated wastes. If the quantities are
large andlor the concentrations of contaminants are low. then it will
probably be more effective to use pretreatment and discharge to the
sanitary sewer system.

For the SOurce control alternatives. the removal/disposal alternative
received the most positive evaluation. Incineration and on-site biological
treatment were also positive but were either questionable or not totally
propriate in some areas. In-si(u chemica fixation and the no-action
ternative were considered to be inappropriate for this site. The
removal/disposal alternative is a proven. effective method for dealing
with the type of wastes on the site. However. if a treatment standard or
tisposal standard test can be established for these wastes, then this
alternative could become much more viable tor the Cavalcade Yad site.

8.5 Proposed Remedid Action

Based on discussions with TDWR. & Pleliminary Cleanup Plan was proposed for
the site as shown on Plates B-2a to 8-2c. This plan was responded to in &
proposed remedial action program to TVWR datead May 17. 1983. and is shown
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g”tligates 8-3a to 8-3f. TOHR responded to the remedial program ;, , letter
b: June 2, 1983, shown on Plates 8-4a to 8-4b. The proposed py §ram has
en gnended as suggested by TOWR and is summarized in the foIIoang para.
graphs.
1. On-site surface water, collected runoff, ard groundwater encountered
during construction will be pretreated, if required, 4,4 discharged
into the municipal sanltary sewer system in accordance iy the terms
a0 copaﬁlo s of an Industrial Wsste Permit to be obtal from the
Ity "ot Houston. .
2, The Suspectea creosote waste disposal area located near the operations
bUilaing will be &xcavated to a depth between seven (7) and i, élZ)
feet to remove all material having observable contamination, _e]fTFe as
visual stains or noticeable creosote Odors. The excaystion, Will o
backflllede|tth uncontaminated material and cap with a minimum of
three (3) 'e§l of compacted clay having ap rmea 1,¢, equa -to or less
ttted TDwkcellgs?sC'l Ia%aefxiﬁ?ated material will p¢" disposed of in a s
3. Other areas of observable soil contamination (3¢ defined above) g
o
[y}

unearthed durin% construction shall be addressed using one or

Combination of the followlng remedial measures.

a. The contaminated material Shall be removed as disposed of as a

Class | wasle.

b. The contaminated material shall be cgpped using ; minimum of
1€ inches of compactea clay as specified in Item'I.

c. The contaminated material shall be capped using a minimum of four
(4) inches of bituminous concrete or portland cement concrete
placed 1In accordance with standard construction practice.

d. The contaminated materials Shall be cgpped using an acceptable
synthetic |iner installed in accordance with the manufacturer's
aﬂds tabilized with a suitable (oyer material

recommendation
(?%Oss nthan 18 |Snc e

All _arading associated with construction in these areas will ,rqyi4e
positive gsurface drainage to a collection system.

4.

Observably contaminated sediments and soils containing free liquid
Shall be dewatered on-site by spreading on an impermesble surface, ; .,
a synthetic liner in a bermed area or pavement. Such sediments and
soils could also be solidified onsite iIf the dewatering pilot testing
indicated potential problems. Free liquids collected will be disposed
of in' accordance with Item 1. The drained material shall be disposed
of % a Class 1waste. The resulting excavations shall be backfilled

with Suitable material and capped as specified in Items 3b. c, or d. =

The initial groundwater monitoring program shall consist of one-time
monitoring for priority pollutants from eight observation wells. Once

thi s data has been eveéluated, a quarterly p'ogram shall be implemented.




This program shall consist of monitoring one upgradient Kel) and three

downgradient *€'1¢ quarterly for one year. Parametric cBVetage ]bfbe

dependent on a review of the initia)l program analyses. At the efd
0 Jest of monitoring, TDHR_will_ev?Fu e the daia and decide ,
e

type of program will required in the future.

AN closure activities associated with the above program will be
certified and directly supervised by a professional engineer

pon acquisition of the aforementioned properties, a statement will
recorded on the deed notlf)éleré? awy potential purchaser of the
BEReUiSg Hhdle agos bem uSad for the gispoq, of wood

©coo2o0
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Freluminzr, Jloanup Pl 10 The
Cavalcade Croosote Site

I\ Surface Water and SeJlment

A.  Hater

1. Remove all water f'om areas A3 Beand eny cther arezs on site where
water 15 contarinated,

2. Nater cortarirated with hazardods waste should e cispasec of at
Clase 1 st

3. Unzontasinsled water ¢isposal wil' 5¢ laft ¢pen however, It cor
nut e S L0l argol witnsut ta permt .

B. Sediment

1. Seciwrents stoulc be removed to a point wnere there IS no cbhservable
contaxnaly;r e, te, v1£ia) stains or noticeanle odors,

7eooawnce thys cemiTents have the razarcous Waste numder (KOOLL, tney
must be Srspose” of 3t o2 (leést @ ogvie. CUnititacm®sy whnllr maie
trhese Zet-oer iy ne2arcoys &E g3 1o ioa
Crirysaneg i lens 02,5 ~od piregn:
naphtralere ber: \a) artmratens
fluorantnene ditery () anthracéhe
benro (b)Y tluorantllene atcnaprtrzlene

benzg (al parenc
C. C]OSure

1. Trese areas shouid be frllez with uncortaminates eartr arg 3 finea}
cvser ¢ 3 tevt of compacted clay srouic be appliet in2 gresed Lo
a rown (allie tor settling!.  In rogars tc ciay, ths foi cang
parametlers shauld be wet:

(a) permeability (om sec) ©1 ¥ 10-7
{b) U passing fo. 209 sreve 30
() HQulil Tymit e
(d) plasticity yndev EXE

2. The surface areas should be statiliicd «1trn @ vegetative cover.
3. Aconcrete cover may be substituted f(,r items and 2.

4. All closure activities should Le cortafied by a professional enji-
neer,
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Form DFT-1,00 (12781)
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are e e . Apgroved — e

-

Checked

- - m‘cﬁtf@cfd? er_.’ll_(.? tf -Pc.'.' d:-'“‘

. esnen  Dare

T

L.

R

e

Surface and Subsurface Soils
A. Areas t, L, and otller areas where mingr contamination {s suspEcted.
. Seoils from these areas should be removed to a depth of 6 inches.

2. Dispesa) shall be at a proper site which wit} be determined by
sapple anglysis. ,

3. é\é:ogcrete or compacted clay cover can be substituted for items

B, arez N

I. Soils shouls be excavated to & depth of 12 feet and be dicposed
at alCtass | sSite.

2. Elosure shall be in the same mannd' as [-C.
C. Area u

coO02073

1. Soils should be excavited to a depth ¢¢ 7 feet and be sisposed
at a8 Class | slte.

2. (losure shed) be IN the same manrer ag L-(.

Contaminetion encountered during construction and'or reredis) actlvitles.

A Any areas encountered should be dealt with in the same ganner as Il
A, B, or Ceepenging on the degree of cortariration,

6. Closure shall be¢ in the same manner as 1-7.

Ground wator
A.  Ground water mcnitonng wells
I. A sufficient nlimber of cluster wells shoulc be Installed surround-
ing the site to be used Initiall) to acteraine the directicn and
rate of gollnd water flow.

fa) Cluster wells shall consist of 2 dzep zndg shallow well located
adJaccrlly.

(1) Shalow wells should be screered at the bettem ten feet
of the first water becring urit,

(2) Deep wells should be screened at the bottom ter fect
of the second water bearing unlt (approx. 200 feet!.

(B) toge Of the horings and swonitor well installation diagrams
should Lo provided,




Once the directlon and rate of ground water flow 1 determined

' an¢ samples haeve been analysed, adeitionsl wells may be required,
' -! 3. Samples shall be collected on a quarterly basis and analyzed for
. chemicgl parameters to be specified by Texss Department of Water
lJ Resources {T1Lwk} for an unspecified pertod of time In the future.
2 4. Mhpprepriste geohydrologic analyses should be performes tO deter-
' ; mired if the upper aquifer is Isoldtej from the one below it py a
J sufHrciert thickness of clay to mitigate any nszard to the region-
3 al aqui‘er,
2
: 'J 5. Ground water recovery or slurry w2lls or other remedial messures
_ may Le oreguired uptm oreview OF the g.lond weter gota.
'5 ¥ Deet Lecord
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May

17, 1983

Mr. Setk C. Burnltt
Deputy Director
Texas Department Of

Water Resources
P. O. Box 13067

Austin, Texas  TB711
Subject: Proposed Contamination

Remediral Aztion Program

Cavalzade Yard & Shop Site

METRU-2TACE OIE, kegional Rail System
Pgar Mr. Burnitt:
Th? He:r?polxzan Traveit Authoisty Of parrjs County (yerro)
pqu;?usiy tnicrmed the Texacs Deparement Of Water Kesturce
(TD&R, that jt is anticipating the acguisiticn of tractsé
lanu\” “ton fnr MFTRO's Cavaleade Yard ¢ Shop
facrlity. The tract: a.. .- . ._Jj approximately by the .,
Rii1lway Company rail lines on the eagy and west, and by

Cavalcdcje antt Colli* sworth 3trects on the north and south
respertively, l

?i:‘ggr?e?me a\:«'arie that this site was formerly used .. Kgppers
'Y Tnc., and other companies for wood preserving’an
Cl’g‘owtlng operations after contaminateg SOils and groundwater,
related to the creosoting operations, were discovered dUring
METRO's recennalssance drilling program being conducted by
BeClelland Engineers, Inc. (MElI). ME and their environmental
consultants. Carp Dresser & tickee Inc. (cpM), have been el'alua-
ting the #xtent of contamination on this site due to the past
wood Preserving and creossoting actiVities and/or on-site mi-
gration. As discusseJ with you at our peeting Of March 11, 1983,
this ¢valuvation has required cxtensive field investigation,
s.dmpling and analysis. <The summary results of these efforts
were Presented at that time. The detailed apslyticai results
were trancmitted to your staff on March 12, 1585 Baged upan
the evaluation of the results of this study by Camp Dresser 5
McKee Inc. and McClelland engineers. Inc., METRO is proposing
the “0llowing program of remedial action for your review an
approval;

+
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Hr, Seth C. Burn:i-<t
May 17. 1983
Page TwoO

1. On-site surface water, collected runoff. and ground-
water cnccuntered during constructlon will- be pre-
treated, If required, and discharged INtO the municizal
sanitary sower system in accovdance with the terms and
ccnditions of an Industrial Waste Permit tO be ¢bta:ned
£xom the City Of Houston.

2. Areas M & N
depths of

, as shown on Plate 1. «ill be excavated to
seven {7) and twel"e (12) ieet respectively

to rerove all raterial having observable contamination,

defined as visu:l stalns or roticestble creosote cdors.

The excavation will be backfilled with uncontaminated

material and capped wWith a minirum of three (3) feet

of cempacted clay_having a permesbility egual to or

less than | X lu-' em/sec. The excavated material will

be disposed ©f in a perritted TDWR Class 111 landfill) or

a Type ! municipal landiill permitted by the Toxas Depavt-

ment of Hea.th.

3. “uher arcas of observabie soil contamination (as defined
above) Uncartned 3uring construstisn shall be sddresscd
ecing cne or a3 cormbination ol the following reredial
reasures:

a. <he cuntaminated material sllall be removco 45 Jic-
posed of as d Class fjl or Type | waste (See ltem 20

b. The contaminated material shall be capped using a
minimum of 18 inches Of compacted elay as spez.fired
above,

C. The contaminated material shall be capped using a
minimum Of fcur (4) inches of Lituminous concrete
or portland cement concrecte P ICE\ IN accordance
with standard construction practice.

d. The contaminateJ material shall be capped using
an aceceptable synthetie liner installed in accordance
with manuvfacturers rceccommendations and stabilized
with a suitable CO\cr material (less than 18 inches).

All graging ilssociated with construction in these areas will
provide positive surface drainage to o colluction system.

000206
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“r. Se<h C. Burnizt
May 17, 1983
Paje Tht-ee

4. otservably cont.Jminated sediments and soils containing
free liquid shall ve drained on-site by spresding oOn
an irpermeable surface, i.€. a synthetic lincr in a

. Free llquids collected WIIlI be disposed

dance ,'lth Item 1. The drained material

pused of as a Class Il oy 7ype | waste

e . The resulting excavations shall be bLack-

ted with suitatle raterial and <apped as presented

Izem 3b, c, or 4.

S. A arcundwater monitoring program WIIl be initiated for
the upper sand aguifer withill 30 days of completicn of
the cucavation cf areas M ¢ |l as prescnted In ftew 2.
Two greoundwater monitering wells, one upgradient and
ore downgradient, will be sampled and analyzed for the
paracecars spec:fied in Appendix 1 at a frequency of 90
days, for a perics of one year. The UB of onc or more
enisting on-sate wells will be considered for thlS moni-
tor:ny prejras,  The deration of the mortoring program
wi!) be Lz2zcd on atternuation of the off-site migraticn
of the contanlnagioh in the upper sand uguifer resulting
Fromothe propozgoed remeldial actions with reszcect to exis-
tingz condltlOns. The follOWINg criteria will be used to
deterrmine when the aroundwater monitoring program will
be terrinated or if add:itional gruuw.ae <. I T-nitoring
action may te reguired:

©00207

[ gt v s

a. rLxisting condltions will be defined as the cumulative
sum Of the crecsote contaminants as listerd 1n Appendix
Y In a reprevcentutive Jowngradient well to be i1nstalled
in the upper sand agquifer.

b. 1¢ @during the flrst year of sampling and analvsis,
the: curulative sum of the creOSOte contaminants in
a represcrtative down-gradient well, less existing
conJitlons as defined in 1tem 53, is less than 1 ppm
In any two (2) successive sampling rounds, then the
ronitoring program will be terminated.

c. |If during the first year of sa:npling and analysis,
the cumulative sum of the creosote contamints in
the representative downgradient well, less existing
conditions as defincd in Item 5a, is not less than -
1 ppm in any two (2) successive sampling roundS, then
the monitoring program will be continued and acdi-
tional remedial action will be considered taking into
account upgredient conditions.

000207
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Mr, Seth €. burnitt
MaY |7, 1e83
Page rFcur

d. For the purpose of calcuLlting the cumulative sun
of crcosore contaminants, OOL (Lelow detection
limits) will be considered as zero (0) contribution.

If the groundwater monitoring program is terminated based
upon the above, then no additional remejial action or
monitoring shzll e required by TDWk ether than as defined
In tnis Remcdial Astion Flan for the use of the site for
the purposes sceciiied.

6. One deep arsundwiter monltorlng well (approximately
200 feet) shall be installed on-site in the vicinity
of areas M ¢ % as shown On pPlate 1. |If the analyses
of the sampies from this well show no detectable
creoSOte product contamination as listed in Appendix |,
then no additiondl remedial action other than as de-
fined in this Remedial Acsticon Plan shall ke required by
ToWR for the use of this site for the purposes spoecified.
If cortaminaticr is encountered then we reserVE' the
ospticn tn irni1¢i1ate addltional stujies wo determine |if
cif-site disponsl practices In the vicinity of this site
gignificantly contr:buted to the contasunztion in this
aquifer.

7. X1l closure activitier cusoniated with the above pre-
gram will be certified and divectly supervised by a
professional cnylneer.

8. Upon acqUlsition of the aforementioned properties, a
statement will be recorded on the dced notlfying any
potential purchaser of the properties that the land
has been conteminated with wood prescrving plocess
",'dstes.

We feel th3t this Remedial Action Program will provide for
the development and use of this site in an environmentally
sound matter. We appreciate Town's assistance in the devel-
opment of this program for this site and look forward to

a continued gooJ working relationship with your staff.

METRO wishes to extend an invitation to TDWR to conduct an
on-aite inspection of the proposed Cavalcade Yard & Shop
site and to further discuss the proposed contamination Re-
medial Action Program. Please notify Donald Stankovsky,
[louston Transit Consultants, (713) 871-0600, ext. 690 «f the
dates you would be available for this inspection and discussion,

co(2°8




Mr. Seth ¢, Burni-t
May 17, 13B)
Pagze Five

ThiS letter serves as formal notice that .., METRO does
ac{UIre tlis site. the nccessary remedisl and Closqre
4CLI0NS5 A be fnitiated by MLTRO IN 4ccordance With terms
of the program dareced ypon by srrro and TOWR- ﬁT“S confysms
METRO's verbal notification during tlle mectin of March ii:
1583 of METRC's anticipated acquisition and closure . this
Sit€. " ghould METEO decide not to purchase the.sz o Mo
Fesponsibility for s):e cleanup or closure EKiIVI{IéS would

be assu;ned by METRO.
Very truly yours,
1Ll Alexander

Assistant Gencra) Manager
Rail System Development

WDa : DFS: prr
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ATPENDIX 1

DEFINITION OF CREOSOTE WASTE PRODUCTS

Wood Treservation KOOl - Federal Register Vol. 45, No. 98,
Monday, May 19, 1960, Section 261.32

Bottom sediment sludge from the treatment'of wastewaters
from wood preserving processced that USe creosote and/or
pentachlercphenoal,

BLE1S FOR LISTING UAZARDOUS WASTES

Federal Regicter Vvoi. 35, No. 98, Monday, May 19, 1480,
sppendlx VI

benzene
bernz{alanthracene
bernzo(alpyrene
chrysene
4-nisrophenol
toluene
n.1phthalcne

phenol

dimathylpnencl
:)h\f

trichicrophenol
hlorphenol
initro-o-cresol
hlerophenol
hddaitional Cormpounds Of concern to fTexas Dept. of Water
lesources (A 3Wih
Lberzo(b} fluoranthene
ardeno (1,2,3-cd)yyrene
dibenz{alanthracene
acenzphthylene
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Laun A Brecherl I . Clawnur -:;-' {'.I E;' TLXAS WATLR COMMISS N
Georpe M MiClesken Vige Chairnian P ! “‘ Lec B M Biggrt. Chavrnin
Gke £ Roney ) e’ "« Felix McDonuld
W. 0 Baskson Charles E Nemur John D. Stower
Lonaie A. 60" Pilgnim Esccuting Duvetor
Lovic Welch
June 2. 1983

gygipate the

1eX4S DEPARTMENT Or WATER RE--JURCES
1760 N Congiess Vv

Mr. Witliam D, Alexander
kssistant Generd Manager

Rai 1 Sysem Development
Metropolitan Transit Aithority
P. O. Box 61429

Houston, Texas 77208-1429

002

Cear Mr. Alexander:
Re&  Keuston MTA/Cavalcede Site - Reredial Action Program

{bgm?ff;gt:fe“t has reviewed the Remedid Action Program for the Cavacade site
Y 15, #1350 o wo Id L.z . 7r, the Tollowing comments

ltems 2, 3(a) ad 4
Snile contaminated %ith creosote wastes wil} be classified as Class | non-

hézardous : : :
depo . .
sould be § n%ectlr% Yveglete.p sited prior to RCRA regulations Di5pos 3]

Item 5

The initial ground water menitoring program shall consist of one-time moni-
toring for priority pollutants from every well. Once this has been
evaluated, a quarterly program shall be implemented. This Pédram shall
aasist of manitoring one updip well and three downdip wells Quarterly for
year. ‘érsmetric coverage will be dependent on a review of the initial
program analyéinﬂ At the of one year of monitoring, the Depatment will
44 ond decide what type of program will be required in the




Mr. ¥iliiam D. Alexander
Pags 2

\With tha aveontinn_of the items previously ment the Department concurs
with Metropolitan Transht Authority's Reme(g}a{. b?&f’gh Program for the

Covalcede gite  The Department will contact e, Don sf to conduct
inint_in ti0 d _if you hav r uestions Stankoécs)kﬁot hesitate fo
¢OREE L RRCH R Dl S B1547HIERT6, @ ' please

Sincerely yours,

SN =80n

[Xecutive Director

ccs:  Mr. Don Sta“k0V§ky. Houston Transit Consultants
g—:eneral Counsel's Office
rexas Department of Water Resoyrces District 7 Office

©co0?
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g0 RECOMMENDED FUTURE INVESTIGATIONS

ne,

During ,
kegiongihe Course of the Study, work was terminated on the ) O
siona Rall System. As a result, work on the Cavalcade CriEniianen

Sresentes also terminated before completion. The findings and conclusions

. herein were baseddgn_ave;alulable !nformatlg(rjl Obtained befohre thedy
srigject e tarminateo, . Additional work is required to - . -- the stu
1o ot 98 more deaf‘“‘“\fe conClusions. Aress of urf@behty still

B117ty and ‘0ﬂ9-t;?r§eenvf:r%rr]1?h%% I%fl:régpse_:nce on the site's general suita_

Thic, ean

titrp]reu presents reCommended future investigations required to

complete L .
- stUdy. Co" pletlOn of the additional , rovide the
rencarel” ip ' Fhﬂﬁdprecommenoations to implefiet s Prisd g_the

9.1 Recommended kork yseke

The re . .
fall OWCS:OlnmenOed Work tasks reGuired to complete the sUdy are presented as

Addition . )
41 water |oyg resdings at the observation wells Should be made

This 1S required to more accurately determine the ground-
¢ in establishirlg repre-

rons.

w5stermonth.
hYdrology at the site and will also ,;
Sentatlve upgradient eng downgraolent condi

3991tTonal qheervation well should be installed on the west side of

b. An
the pronerty tn replace observation well ¢ay.gy.pg Which wes damaged.
Feplatement s necussary to properly monitorgdown radient condl-

ThiS

$i5as.  {phservation well (AV-Ok-12 should also be installed on the east

tlon & thisPRRPErty. Property access prublems prevented the installa_
be initially

All eleven wells located on the site property (..,
sampled for complete priority pollutant analyses. Results of the
will be used to

sampling and the additional water level re:qi
deveFI)opga long-term groundwater moniwri;f J%}@fan.

Additional soil borings should be performed at the south end of the
site. This area has not been explored because of property access
problems. This is also the previous location of the major wood
treating facilities. Boring information would be required for the
excavation of the proposed retention area. Soil borings should also be
B@GQ&?%%UH?\%I proposed Cavalcade Station for the excavation of a

,{,‘,ﬂ;ph reconnaissance should be performed to aafff/"at ely determine

portions of the on-site ditches are visu
would therefore require cleanup. This information \(fvooﬁdmf)ﬂ"ﬁ?%e%%%ry

to prepare the contract documents for the Remedid Action ¢leanup

9-1
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Additional exploration is required to more accurately determine the
location and gxtent of the contaminated disposal areas requiring

excavation ¢"d removsl. This task may be performed by additional
borlngs, probing, or excavating test trenches and inspection pits.
This information is required to reduce the amount of over-excavated
materials to be disposed at a TokkR Class | hazardous waste facility.

fiontinued work with preparing detailed corstructign SpPecifications for
site preparation and demolition contractor's Is also recommended.

ﬁlrll aﬁdéjr'léﬁﬂggrj“i r“‘éO”FeB%rFP.rmed should be incorporated into . revised.

Re-sample the degp %&!! CAV-0K-06 to verify the toluene contamination.

goo?
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aATER/SOEL AUALTIY AT :

0w~01 Us=0¢ f-0) Ld~04 gu-05
FEN=08=-1047 FLg-0T-193) FER-NH-198) FRU-08=1903 Fip-04=1993
SAMPLER: HFEAD MEAL HEAD MEAD MEAD
SAMPLE MO,  111/0105 08094 uk0 3D3 040401 fyes02
SAMPLE SULRCE: mw uw 31 o" t-
TOLALELE (RCANICS UNLTSs PPO
ACBOLE!N ND NO ND NO ND
MCRYLCGH ITRILE NO ND L1t} N liD
BENZENE NO 21. 63. 14, XU
BES(CHLUHORETIIYLY ETHER NO NO NO HD NOD
BROMGFORM N0 ) NO D %o
CARBON 1ETRACILEPIDE WG NO NO KD HO
CHLORODENZEKE NU g WO NO NO
CHLUROD FBROMUMETHANE NO K0 NO ND liD
chiirOfTIIINE NO AD w0 NO AU
1=-CHLORDETHYL % INYTL ETHFRR NQ NO NO N0 HO
CHLOROFORN N{ t0 NU NO NO
DICILOROANQHQMETHANE NO NE ND NO NO
DICI(LOROD { FLUOROMEFHANE 11V] Ao NO [0} liD
1,1-01CHRLURBETILANE liD NOY %3] NN NG
1,2-O1CHLURUETHANE NO ND NO NO NO
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